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PREFACE. 
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TfTE  n;agniluclc  of  the  soap  industrv,  the  in»portarico  of  the 
trade,  and  tho  enormoufi  capital  oinha.rk«;?d  in  it,  as  well  as  ilu; 
woiid*;rful  relation  wbkt  it  hears  with  roirard  to  the  ni(»sf  iuipor- 
u»nt  HiilsH  in  tht;  chaiQ  of  ehomical  industry,  are  not  often  sutt'i- 
«  i'lttiv  fslimated.  The  distini^uif*hed  chemist,  Justus  \(in  liiebij/, 
\u  lii-  '*  Faniilifir  Letters  on  Cheuiij»trv,"  savs: — 

* 'I'he  (jUitiiTity  of  .soap  consmned  by  a  nation  wonld  l>e  do  inu'.-- 
•  iirate  nieM^ure  when-hv  to  estiiaatc  ilrf  wealth  and  civiliisatiuii, 
P<  iltical  eoonuniij^t?^,  indeed,  will  nut  irive  it  this  rank:  hut  ^vlmh,  r 
I*  •  rc;rurd  ir  n?  joke  or  earnest,  it  is  n«»-  tli»'  1«  ss  true  ihnt,  (►f  t\v«'> 
..•••.iiir"iei'  with  jin  e«iuul  amount  of  populaliun,  \w  nmy  H-elare  v.  :t!i 
p-.-MMve  eorlainiy  t!ii:l  the  wealthiest  iind  most  hi^'-Uv  i'lvijioil  i- 
•i..»-  wliieh  eon>ino'*s  the  j^reattv-t  \\«*i.i;ht  of  j;«);j]).  Thi-  '■.•n.-iunp- 
li'ii  d«i'*H  fiot  suij^erve  sensual  gratilieation,  nor  nepend  upon 
f;..-liitt"i,  hut  upjiu  the  f(!elin.ir  <>f  the  hetuity,  eonifi»rt,  and  welfai'f 
}♦'•♦  r»da/it  ap<»n  e]eanline^^;  and  a  rt.j:ard  to  this  freliuir  is  eoinri- 
•1  i.t  wiih  wealth  and  civilization.  The  rieli  in  {'-e  jiiiddle  an'e-. 
'  i..»  <'ni|..M  ah<l  a  want  of  cleanliness  in  their  elntlns  and  jM-r-' i>-^ 
;  -I*  r  u  pniiusion  of  costly  scents  ipid  (>sc;p«'s.  w(  re  n^Mj-e  luxu- 
i.  ;:^  thiiu  we  are  in  «'atin^-  an(t  'irink'nir,  in  appareland  l^or^.'^  ;  l»ut 
\\'\\  erent  is  llie  <lit!enMiee  lutwtvn  their  davs  a'ld  onr  own.  wiiru 
;  Willi  of  ele{:nline.ss  is  e<juival<Mit  to  ins\i;^portahle  leist-^'y  M«<1 
I   i-fo»-tune?" 

J'  i.  ,  lio\v<»^Kr,  only  in  'lie  i.io-t  ni'Ml-ni  'iints  tliat  the  -.«':i|> 
iuanufaeture  lu.s  attaiiUMi  tlie  extraordinary  niairniiude  whieL  h"\v 
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PREFACE. 


i'rv.    li  xicrvAvido  of  the   «>ap  industry,   tho  iniportitiioc  of  ih<.' 

•  r \i;r',    aii'i  tho  cnoruioufi  capital  eiiilmrkf^d  in  it,  as  wt'II  a>  ilf 

^  rta'rrf'.l  "f^iaiion  whfct  it  >»e!ir>  with  rcg-ttni  to  tho  ni«»>f  iii\}»>r- 

■  .i*.   iiiM  s  *ii  tilt?  chaia  of  ehoiuical  uidus^tiv,  are  not  i*h*'ii  suuj- 

.     TftiN- i  si'!r.a!(Ml.     The  distiri;ruisho(i  cLoniidt,  Ju.-tus  \  on  L^■i»iL^ 

•  .1-  '   Fjiij'IiJir  L»»L^ers  on  Cheuiistry,"  .savs: — 

• 'i  h'»     uiiTHity  of  .so*»p  coiigmuotl  by  a  nation  wonhl  W  i.o  inn*.- 
.  •■  tif  nivf-.-ure   wh(T«'bv   to  estitaato  its  >voalth  and  civiHrjitiu.'i. 

V  .  ♦.:al  eoonuniistr?,  indeed,  will  not  give  it  this  rank;  b«i!  rvhcli*  r 
•      -urd  ic  fi.5  joko  or  earnost,  it  is  n«»t  tho  hss  truo  ihat.  of  t\v«'> 

V  .:.     lei^  V  itli  I'll  oipnil  ainoiint  of  popnlalion,  wh  may  d-i  lar;*  v  'th 
J.. -Mvi   .'ortainty  thia  the  wealthiest  and  nio^t  Iii^^hlv  <"ivi'.iz<'il  i.- 

:*  v!ii«*h  «H)rr>iitiH«s  tho  o:reati'st  Wfii^ht  of  soa|».      Tlii-  •■••n^nnip 

..  1.    i<«j^s    !i.»t    suhsrrve   sonsual   pratilioation,    nor   (Upond    upon 

f  -i»i!»  ».  b(it    iip>>n  tho  foolinir  of  the  benur^-,  (.'omfort,  and  wolt'aro 

■    itdinil   apioi  cloanlinoj..*-;  and  a  rti^ard  to  this  foolinir  i.^  (••►inoi- 

.t  V.  :;h  woaltli  and  civilization.      Tho  ricli  in  li'o  iniddlo  jj^o-, 

:   •  ''Oji/^  jl»d  a  want  of  cloanlinoss  in  thoir  ('l<»thos  and  por-t-ns 

i  !    u  pnousion  of  costly  sconts  a^id  ossr:nos.  woro  ui'»n^  luxu- 

i      :-  t'K.n  wo  aro  in  rating*  and  drink'n^r,  in  aj^paroland  horso.- :  )»ut 

j*    ..   cioat  is  the  dilT'oronco  ')ot\vfen  llioir  days  and  onr  own,  wiion 

.».  ;i  i!    \i  oloiiidinoss  id  ofjuivah^nt    to  insuj)ix>rtablo  nMstrv  ana 

.:  i-n-'-fnie  ?*' 

f'    J.-.   ho\v«n->r,  only  in   Mn*  rno-t  nunl-Tn  tinn-s  tliat    Ihc  .-^oap 
i.i.M;nfiu  tiiro  h?is  attained  tho  oxtraordinurv  luaicniiudo  which  n«>w 
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PREFACE.  V 

tieal  exyierience,  aDd  are  by  men  of  acknowledged  authority.  The 
volume  edited  by  Dr.  Deite  consists  of  contributions  by  various 
expert  soap-boilers,  giving  each  the  method  of  fabrication  in  a  spe- 
cial branch  of  the  industry.  A.  Engelhardt's  work  contains  many 
processes  of  manufacture  and  formulas  which,  being  the  result  of 
years  of  active  labor  as  manager  and  proprietor  of  large  soap- 
works,  and  having  been  thoroughly  tested,  can  be  confidently  re- 
commended to  every  soap-boiler.  To  Dr.  Schaedler's  work  the 
editor  of  this  volume  is  indebted  for  much  of  the  matter  relating 
to  the  raw  materials,  the  preparation  of  fatty  acids,  and  the  manu- 
facture of  candles. 

In  order  to  make  the  present  treatise  as  complete  and  reliable  as 
possible,  much  time  and  care  have  been  devoted  to  the  gathering  of 
information  from  all  available  and  widely-scattered  sources;  and 
the  editor  takes  pleasure  in  acknowledging  his  indebtedness  to  the 
work  on  the  same  subject  by  R.  S.  Christiani,  published  by  the 
publishers  of  the  present  volume;  to  the  writings  of  W.  L.  Car- 
penter, A.  Watt,  C.  R.  A.  Wright,  C.  H.  Schmidt,  and  many 
others;  also  to  Dr.  William  H.  Seaman,  of  the  United  States 
Patent  OflBce,  for  Lists  of  Patents  relating  to  the  subjects  treated 
of  in  the  volume. 

WILLIAM  T.  BRAXNT. 

pun.  A.  DELPHI  A,  Maj  5,  1888. 
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MANJ'FAl  TrfiK  '^F  S>A1> 


CJfAi'TKn  I. 


.,.►    .^^.r*  ot    -«.;»]'  l'i.'*"i:-»'  tW-.*  <. '»;I-*tia;<  om  ;    V'.';  ".ii>'.'  an*^   m-itm-I'.-iI 

■     J.  "Y  «.i  ro  II,  n.,..  Olil  Tl.^^t■iluv!■.l ;  (  !»'j»i.m:-»^'  \  ^'-.''^thos  in  ]l;:n'  i'.i 

.».•        1  »i.  t  •rf:t.''ir^  '»■•••;  in  lime-  o.t'  I'.iuliis  .I-ij»in;M   J'  .ih*i*    •;::!i  'l.f 

.:  '.  !,.    •  I.  .Of.'    «T  Tv.M.'(iiiii;i   ii?  aiUM'  nt  tiin»'s  :   'l":n:  ri;/..;':-  ,ir'    i."  lo 

•:         •••!  't'  U«  ;•» . «:- :   l:riyoritiniM»  oC  i\.v  liuJii  in  Ajil  i>  (iiiJlo-..-   » 

•    t.    !•'»■■.  .;--.|.  IT.   Kn^liuil.    Loi»h1  ".t^lnrt  ion   i':;:iir.'i  it- r -cji.  i,  la- 

!'  1  ..'      >t:it'  .M'tnt  •  ^'  til*'  \l*v   :il\*\    niai)Til:irtnir  i;f   -t:ij.  ''.y  tb-^ 

•  :  •  .    .  ■.•.■;■«'■•  '•'   -oap  <'l:iiiii.  (1  fVn'  the   l'|j«riiii'lM:is ;    ^'^u{'j:  .i«i'-; 

.  •     1  -J*""    .'■■.     'j''--   ;♦  .tv,-.  iiJiklnj:: ;    •■•■^ui   .'!  iiiixtJ-nM):  ')ii     i  rl 

f.'t  i'    ri"'  \-iifl!  In  •.'!<•  -rvtTii:  "II.  !■  *'-.»rirn:y  ir    M.ir-''i'   -, 

■       :'i      ,i-'l'.1r--:Xi-!    '']••'   r/i\':!    IJ.'itCli*  i      ( '■  >.  !•  I  it  i(,.J!«  ' '1^ :. "   m  « I       «  "•)    ii'.i' 

."  .  1  ■  ■  ■ 

'•iirCiir.i'i'   i<i  j'."V' fi»   ;-.'Ii,l!i  ..•t«i«>M"'  i)    r.'Hi>  in  1»i>«:  <irr!i*i» 

.   ■'.    t; -I-';- i?'  '  ikf  4' r  i\  'M'jiMi.'ifj^  :    lir-  ^»ri.'Ni:.)t  .' .1  ijition  ;    Hiiihri."*. 

'    ■.  ..    'iT  <^-' ri'.  iM   "of't  «<:.ij»  '.  r  :n>i;i  it'ri'f   1  iiiL"    ifMl  li'^:«Mii«.M  [i:,*'-- 

•  .!     •■•       .•••;i5".'    in  sotij*  ni-i  'ufju'iM'.-  Mt'fv'r   K'*:/!  I'irV  fii^Jc/'.'V'.'ry  <t 

-■••Ui;    V'.'il.'i'ili     "T'l  if » ^.- ht'  < 'i.<'vri-i.i  \ii  vmAhxi   ■■'iiy-ni  kii.h  'i    ■ -* 
J.  .  -.'T  t  posit'vii  *a>  u  truiv  .7"iiMilifi*.'  urt      .  .  .  .  . 
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Cimn!  uiM'tii)::  io  tin*  Aaji»'tA  ol"  >o:n>?  \t\  I;,|v."}.l:;.'tlfiii  <r,'  in •^\■  i)\f-  .j;.«i 
('il< :    ^^■!!•l•'  .''1'  faiistio  jjoda   l"  thi*  .-■•M|i-!iti!l«  .•;    r-illticvrcuKi'iI* 

(  !lAf*Ti:i{    11. 

Ji.AV  MVTI.K1.\LS  rsF.I>  IN    THK  MAM  r.\'.!i  l|!  J'  0|.   >  ,  \\\ 

iiVii-'ilii'iiT'S  aiJ'l  i^(  n»Tal  [v'i-[>;ir;iti\i':  «•»'' t''!:  0'*t!;ii;ii  .  -«.■::'<■•  oi  *'ni..i  :>'■)■.•■■ . 
J-'.:f»*  iiiwl  thi'ii  t'(iii.-ill!i-'i«M» :  (..'uiiiiiU'ii  i)iii]>i  i  fi'-s  oi'  v.  t:''<'''I''  !"!■* 
aniii;:*!    t'uis;    ' '!i  tr;ii"{<Ti-iI"-     il'   jii-iolr-U'!'.    :i!'.-   \\\{^   ami    "J    ■•<;ii'.- 

!"::•-;    !;.m  .^nI>■i^•|^Mlf»v  i  1'  li'j.'i'l  taf.^   .it  »  i«>\*  t.-:i^»»iT;iM'.' ■ -■    I'.xi.in- 
si-Ill  ,,f  tiil.j   nv  lif.ir  'ic(  *»i<li!ii5  fo  I'll  i-is--:  ;    (  '.  .    j<-   in  :":irs  l-v  <':;ih' 
-'ii-«    ■  .■  r!u;  ;i(iiio>j»):*Mv  ;    (.'luiravt*'.  >r' •<  <-?    "  .' •.  i!',i  :in'^  iiosi-^ii  \  ..r/ 
d'l-:"    In  'luhiluy  or  |mr«.- i"it>  Mi  ii"!-!  'ilp"!'-.!"      >"li:l'ilit\  .mil  ;-.'"i'l 
n*:n-     in  <).'  laiirifl  t'liy'' :  Cii'.naiv.i! '-O' <iJtM!  ..;i    -I"  t  ;■.{..•        ,  .  .        Ji 

T:!l)li'   -inW'Mi;   t.lu'  ( i«'iu'*iitarv  <'-!iii«-\-irI'iiJ  or"  -i':;!.- -.it-;  •    "!\;-i.:..l  '  •■ 

•  OV'TV  u\  jiIm^tIh  i\   Si'I'ccle  in  17i;»:    l-'lni:  ;.:ii,ii.  ••;■  ..in'  ii.-ti.r'   *■»; 
•"::r».  Vv  (  'i'.'iTfMi       ......... 

l.'iiiilir'i-a'ii  ii  :'H«I   i!ii|i:'?»\  .*in«'r.T  o''  (.  'n  vrr-il"      .-x    fii'.  -i' i'viis  <•'-.'  '  r<   \ 
Iji  .rlu'lor.  rniJ  l!'i::t/.:   <.'"?  ■!  m-.  mi^  1 1  ;/!vr  r  ■;.••.   « ;!-i  ;ii'il  ;>! -ii- -• 
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PART    I. 

MANUFACTURE  OF  SOAP. 


CHAl^ER  I. 

HISTORY  OF  THE   MANUFACTURE  OF   SOAP. 

If  >\'e  inquire  into  the  origin  of  the  nianufactiii\»  of  soap,  we 
find  that  a  detergent  oi^rresjxmding  to  our  s<uip  is  not  mentioned 
by  any  writer  before  the  Christian  era.  It  is  fixi|iK'ntly  asserted 
that  s(Kip  was  known  to  tlie  authors  of  the  Old  Testament ;  but 
the  Hebrew  wonls  usetl  in  the  jwssages*  an*  statiil  by  authori- 
ties to  refer  to  vegetable  and  minend  lyes,  /.  c,  potash  and  sinla 
in  some  form. 

In  Homer's  time  the  elransing  of  elothes  sivms  to  have  been 
effeeteil  by  simply  rubbing  or  jH)unding  in  water  without  any 
addition,  for  he  tells  how  Xausicaa  an<l  her  attendants  washcnl 
clothes  by  stamping  them  with  tlieir  feet  in  pits  filknl  with  water. 

I^ter  on  the  juices  of  eertain  plants  were  emphmxl  as  deter- 
gents ami  also  natural  soda  and  wihkI  ashes,  aud  the  fact  that  the 
strength  of  alkalies  can  l)c  inerease<l  by  Hme  was  alrt»ady  known 
to  Paulus  ^^Lgina.  Fuller's  ejirth  was,  however,  the  princi[Kil 
agent  u.sed  for  washing  in  ancient  times,  the  fuller's  art  IxMug 
due,  it  appears,  to  one  Nicias,  the  son  of  Hermais.     Tlie  Iioman 

*  Jeremiah  ii.  22,  aud  Malachi  iii.  2. 
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fullers  (fulionrft),  m'Iio  waj^liod  dirty  garments,  were  persons  of  no 
little  iniportanee.  Their  trade  and  the  manner  of  eanying  it  on 
were  regulated  by  laws.  At  one  time,  fullei*^s  earth,  found  of  a 
superior  quality  in  Staffbnlshire,  Bedfordshire,  and  other  counties 
of  Enghind,  was  eonsidere<l  so  indispensable  for  the  dressing  of 
cloth  that,  to  prevent  foreigners  from  rivalling  English  fabrics, 
it  was  made  a  contraband  commodity,  and  its  e-\iK)rtation  made 
cfpially  criminal  with  the  heinous  and  wicked  export  of  wool. 

The  elder  Pliny  gives  us  the  earliest  account  of  soap  as  having 
l>een  first  manufactured  bv  the  Gauls,  and  used  bv  them  as  a  cos- 
metic,  and  for  dyeing  the  hair  re<l.  fie  also  states  that  it  was 
made  from  tallow  and  ashes,  the  best  being  j)rej)ared  from  goat's 
suet  and  beechMOod  ashes,  and  that  the  (iauls  employed  it  both 
in  a  solid  and  liquid  form. 

From  this  statement  by  Pliny  it  has  been  generally  concluded 
that  the  invention  of  soaj)  Avas  due  either  to  the  Gauls  or  the 
Germans.  E.  Moride,*  however,  contests  the  corrtH3tness  of  this 
(H)nclusion.  He  is  of  the  oj)iiiion  that  Pliny's  statement  simply 
refers  to  the  application  of  soap  as  a  cosmetic  and  hair-dye,  and 
l^elieves  the  Phoenicians,  who  settled  in  Gaul  GOO  li.  C,  to  have 
Iwen  the  actual  Inventors  of  soap. 

Tt  cannot,  however,  be  sui)jH)s<.»d  that  the  first  soap  was  an 
artificial  j)roduct  like  that  of  the  j)reseut  day.  It  Mas  verj' 
likely  a  mixture  of  oil  and  wcmmI  ash,  which  was  used  as  a  salve 
in  eruptions  of  the  >kin  and  .-^iniilar  diseases.  Later  <ni  it  luay 
have  bwn  accidental Iv  discovered  that  a  more  effective  salve  was 

m 

obtained  by  mixing  the  ash  with  water  and  burnt  lime  l)efore(X>m- 
biiiing  it  with  the  oil.  Thus,  no  doubt,  ])ro(lucts  were  giTidually 
obt-ainctl  which  resembled  the  present  soaps  of  Algiers,  of  which 
Ijiiitw  Droux  writes  :t  **  In  the  interior  of  Algiers  tin*  Gnbyles  bring 
to  market  a  mass  which  serves  the  doul>le  piirpoM'  ot'a  remedy  and 
for  household  use.  It  is  a  soap  prepared  almost  in  the  eold  way, 
of  a  slightly  yellowisli  color,  somewhat  transparent,  and  of  a 
jelly-like  consi*itciiev,  but  with  a  very  small  content  of  Avater. 
It  is  made  from  olive-oil  aiul   lye,  the  latter  Ix'ing  j)rej)ari'd  by 

*  Lea  Corps  gras  iiuius!rii*ll«'s. 

t  Les  I*roduita  Chimi«HK*s,  Pari:*,  1>^7>.  p.  ISO. 
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illowing  water  to  percolate  through  a  mixture  of  wooil  ashes  and 
burnt  lime.  The  Arabs  use  the  5?iilve-Hke  pnxhiet  thus  ohtaineil 
for  afRH!tions  of  the  skin,  as  'vvell  as  for  household  purpost»s,  and 
washing  wool  to  be  worked  into  tissues." 

As  a  detergent,  soap  is  first  mentioned  bv  the  authors  of  the 
second  century  after  Christ.  The  celebrated  physician,  Galenus, 
speaks  of  it  as  a  detergent,  as  well  as  a  medic*anient,  and  considers 
the  German  soap  as  the  best,  and  the  Gallic  as  the  next  best. 

But  little  Ls  known  of  the  further  gradual  development  of  the 
soap  industry.     Marseilles,  it  is  said,  carricil  on  a  considerable 
trade  in  soap  as  far  back  as  the  ninth  century.     In  the  fiftwnth 
century  Venice  was  the  principal  market,  but  was  outstripj)ed,  in 
the  seventeenth  century,  by  Savona,*  Cienoa,  and  Marseilles.     At 
the  same  time  the  manufacture  of  soap  seems  to  have  been  carric<l 
on  to  a  considerable  extent  in  Enjrland,  ^vhe^e,  in  l(j22,  a  com- 
pany obtained  a  monopoly  for  the  manufacture  of  soap,  payinjr 
annually  a  tax  of  £'20,0(X)  for  3(HK)  tons  of  soap.     As  some  of 
the  soap-boilers  did  not  join  the  company,  many  <lisputcs  arose 
in  consequence  of  this  gnuit,  until  the  kin*:  issued  an onler  that 
no  soap  should  be  sold  exct»pt  it  was  examineil  by  the  CH>mj)any. 
In  1G33  sixteen  soap-boi lei's  were  summoiuKl  lK»fore  the  Star- 
Chaml>er  for  disolxHlience  of  this  onler  and  infrinj:emcnt  of  the 
grant.     The  aceuscnl  were  ccmdemneil  to  j)ay  a  fine  varying  from 
£•500  to  £loOO,  and  to  l)e  imprisoned  at  the  king's  pleasure. 
This  judgment  was  executed,  two  of  tlui  soap-boilers  dying  in 
prison  while  the,  othei's  were  liberated   after  iorty   weeks.     In 
163o  the  holders  of  the  monopoly  offering  to  pay  £2  more  tax 
per  ton,  their  privileges  were  increase<l,  and  a  few  ni ore  soajn 
boilers,  disol)eying  tlie  mandate,  imprisone<l.     In  1<)37  the  patent 
was  finally   bought   from    the   patenttH\s  for   i:40,0(M),  and    the 
laetorj'  buildings  for  £3000.     The  materials  the  London  soap- 
boik»rs  had  to  purchasi'  for  £20,(K)0  beft)re  they  were  allowed  to 
cam-  on  their  trade. 

In  France  the  monopoly  system  was  also  in  force  in  tlu*  seven- 
teenth century.  In  IGliG  Pierre  Kigat,  a  merchant  of  Lyons, 
made  a  proposition  to  the  king  to  manufacture,  by  special  methods, 

*  Whence  the  French  name  of  soap  (sacon). 
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sufficient  soap  for  the  eonsuniption  of  France  without  importing 
any  of  the  materials  recjuired  in  the  manufacture.  Louis  XIV. 
acceptcnl  the  proposition  and  gave  him  the  sole  privilege  for  20 
years  of  erecting  factories  for  the  manufacture  of  white,  marbled, 
and  all  other  kinds  of  soap,  in  any  plaice  it  suited  him.  The  six 
or  seven  factories  then  in  existence  were  allowed  to  remain,  hut 
under  the  condition  that  they  should  not  increase  their  capacity, 
and  woidd  sell  their  products  to  Rigat  at  a  fixed  pricv.  .This 
patent,  being  the  cause  of  many  disputes,  was  rcvokeii  in  1669. 

Many  complaints  about  the  adulteration  of  soap  caused  the 
French  government,  in  1688,  to  issue  special  directions  for  the 
manufacture.  It  was  decreed  (1)  that  all  soap-makers,  no  matter 
what  kind  of  soaj)  they  ]>roduced,  must  stop  the  manufacture 
during  the  months  of  June,  July,  and  August  of  every  year;  (2) 
that  new  oils  should  not  be  used  in  the  manufacture  of  soap 
l>efore  the  1st  of  May  of  every  year;  and  (3)  that  besides  barilla, 
sinla,  ash,  and  olive-oil,  no  other  fats  or  materials  should  be  em- 
ploywl.  This  decree  was  partially  revokwl  in  1754,  and  the 
manufacturci*s  were  allowed  to  work  during  the  entire  sunmier. 
Six  years  later  the  factories  were  again  onlered  to  close  during  the 
summer,  though  this  time  the  dwree  was  issued  on  the  recom- 
mendation of  the  soai>-boilers  themselves.  The  Kevolution  of 
1789  did  awav  with  all  these  useless  restrictions. 

But  little  is  known  about  the  soaj)  industry  in  Germany  during 
the  earlv  centuries.  The  business  Avas  carried  on  on  a  small 
scale,  and  this  could  not  well  be  otherwise,  since,  with  the  impure 
raw  materials,  principally  crude  tallow  and  wood  ashes,  one  boil- 
ing freiiuently  re(juired  as  many  days  as  houi^s  at  i)r(»sent.  The 
industry  was  further  hindend  by  the  geniMal  j>ra<'tice  of  every 
liousehold  pre]>Mring  its  own  soaj),  which  continiM'd  up  to  the  in- 
tnxluction  of  artificial  s^nla  and  tn>pical  vegetable  fats.  Ihit 
since  then  many  large  factories  have  been  established,  and,  as 
the  (Jerman  soajnljoilers  ap])li(d  to  the  trade  its  tnie  chemical 
character,  they  produced  superior  goo(l>.  The  soft  soap  of  (ier- 
many  is  still  much  used  for  hon.-chold  ])ur])oses  as  well  as  for 
manufacturing,  an<l  it  has  acquired  a  reputation  for  excelling  in 
<juality  that  of  other  countries. 

In  lliis  country  there  has  been  a  steady  ])rogress  in  the  im- 
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provemcnts  constantly  making  in  tliis  important  l)nui(*h  of  in- 
dustr)",  until  now  we  are  j)roducing  go<Kl.s  wliicli  for  quality 
compare  favorably  with  any  made  olsinvhere ;  mon'over,  wc  have 
invented  much  new  and  improved  machinery  and  apparatus  tliat 
greatly  facilitate  the  pnx'cssc^s,  .saving  hibor  and  time  aiul  im- 
proving the  quality.  Thus  the  Ignited  States  is  at  this  time  hut 
little  behind  any  other  eountrv,  either  in  the  amount  made  or  in 
the  quality  of  the  article;  while  in  the  ecoiuHuy  and  facility  t»f 
their  mauuf$icturc  this  industry  is  fully  abreast,  if  not  in  advance, 
of  that  of  nearly  all  other  countries,  and  is  steadily  j)rogressing, 
so  that  it  cannot  be  long  before  we  shall  ecpial  in  (piality  and 
excel  in  quantity. 

Xot  much  advance  was  made  in  the  manufacture  of  soap  until 
at  the  Ix^inning  of  th<*  presi*nt  century  it  commenw^l  to  attract 
the  attention  of  scientific  men,  and  I^»blanc  gave  to  the  world  his 
splendid  process  for  the  prmluc'tion  of  soda  from  common  salt. 
But,  like  many  other  benefactors  of  the  human  rac(»,  Ix'blanc  did 
not  reap  the  rewartl  for  his  invention.  In  1791  a  patent  for 
fifteen  years  was  granted  to  him  in  France,  which  was,  however, 
shortly  after  revokinl.  The  manufactorv,  which  Leblaiu^  had 
established  by  the  ai<l  of  the  Duke  of  ()rl(»ans,  was  just  iK'ginning 
to  work  when  the  Revolution  put  an  cud  to  all  business;  the 
proj>erty  of  the  Duke  of  Orleans  was  seized,  aii<l  th(^  factory  i>eing 
inelude<l,  the  fabrication  was  stopped.  Soon,  the  C/ontiueutal 
war  preventing  the  imj>oi'tation  of  Spanish  sodas,  the  French  in- 
dustry felt  the  loss  of  this  important  clement  so  essential  to  its 
work.  Then,  on  the  pro|x»siti(m  of  Carnot,  thci  ('omun*tte(^  of 
Public  Safety  oblijj:e<l  Leblane  to  siicrifice  to  the  eountrv  the  fruit 
of  his  disi'overv  by  making  it  [)ublic.  Leblane  was  ruined,  and 
after  many  struggle-?  for  rcilress  fell  a  victim  to  m'»lancholy,  and 
dieil,  in  1800,  by  his  own  hand  and  in  abject  poverty. 

The  next  great  discover}',  and  not  second  in  imjiortanee,  was 
due  to  Chevrcul,  who,  by  describing  the  (?xaet  c«»nstituents  of 
the  fatty  bodies  and  making  known  x\\i\  processes  for  their  sej)ara- 
tion,  raised  soap-making  from  empiricism  and  guess-work  to  its 
pres<»nt  position  as  a  truly  scientific  art.  Wy  (»stabli>hing  the 
practical  and  scientific  basis  upon  which  the  soap  industry  is  now 
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carried  on,  Loblanc  and  Cliovreul  may  be  considered  as  its 
founders. 

The  introduction  of  new  fats  and  oils,  especially  of  palm-oil, 
palm-kernel  oil,  and  oocoanut-oil,  added  an  important  variety  to 
the  lists  of  soaps,  particuhirly  of  toilet-soaps.  Of  ^reat  imj)ort- 
anee,  also,  was  tlie  introduction  of  caustic  soda,  which  enabled 
the  soap-boiler  to  i)repare  with  great  ease  caustic  lyes  of  a  higli 
degr(»e. 

Soap  is  one  of  those  products  whose  cjipital  value,  disapix^aring 
constantly  from  circulation,  has  to  be  renewed ;  it  is  one  of  the 
most  impoitiuit  ])ro<lucts  which,  aft(M'  use,  are  absolutely  of  no 
value.  AVith  old  ])ie(;es  of  glass,  window-panes  can  be  jmr- 
chascnl,  and  with  nig-s,  clothing;  but  witli  soap-water  nothing  can 
be  done  in  our  households.  To  \k'  sure,  in  modern  times  manv 
attempts  have  l)et»n  made  to  coIl(H*t  tlie  soap-waters  from  large 
Avash-liouses  and  to  separate  the  fatty  acids  by  sulphuric  aci<l,  but 
this  represents  but  a  very  small  «|uautity  of  the  fat  lost  in  this 
wav. 
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CHAPTER  II. 

RAW   MATERIAUS  USED   IX  THE   MAXUFACTURE  OF  SOAP. 

The  ordinary  soaps  of  comniereo  consist  of  the  more  or  less 
pare  sodium  or  potassium  salts  of  fatty  acids.  They  are  pre- 
pared by  subjecting  fats  and  fat  oils,  and  also  fatty  acids,  to  the 
action  of  lyes.  The  latter  are  prepared  by  treating]:  aqueous  solu- 
tions of  alkaline  carbonates  (soda  or  potash)  with  caustic  lime,  or 
by  simply  dissolving  the  caustic  alkalies  in  water.  Fbr  some 
Mips  an  addition  of  rosin  is  also  used. 

The  raw  materials  used  in  the  minufacture  of  soap  consist, 
therefore,  on  the  one  hand,  of  fats,  fat  oils,  fatty  acids,  and  rosin, 
and,  on  the  other,  of  alkalies.  To  those  must  be  added,  as  auxil- 
iary raw  materials,  water,  lime,  and  common  sjdt. 

With  these  few  preliminary  remarks  we  shall  proceed  to  the 
description  of  the  raw  materials,  their  i)roperties  as  far  as  of  in- 
terest to  tlie  soap-mamifacturer,  and  the  methods  of  examining 
them. 

Fais. 

ConMiUlon  of  fats. — To  undei*stand  the  chemical  i)rocess  which 
takes  place  during  saponification  it  will  be  necessary  to  consider 
the  physical  and  chemical  properties  of  fats. 

The  term  "fats"  is  applied  to  certain  products  of  the  animal 
and  vegetable  kingdoms  with  the  following  common  properties : 
they  feel  unctuous  to  the  touch  antl  form  oleaginous  fluids,  either 
at  an  ordinary  temperature  or  when  heated.  Dropped  upon 
paper  they  cause  transparent  stains  which  do  not  disappear  in 
time  nor  by  the  application  of  heat.  In  an  absolutely  i)nrc  con- 
dition they  are  all  colorless,  inodorous,  and  tasteless,  but,  in  con- 
ser|uenoe  of  the  presence  of  foreign  substances,  the  commercial 
products  are  generally  more  or  less  colored  ;  the  solid  fats  being 
yellowish,  the  oiln  yellow  or  yellow-green,  and  the  train-oils  red 
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or  red-brown.  Thoy  arc  lighter  tlian  wator  aiul  insoluble  in  it, 
and  but  slightly  soluble  in  aleohol,  but  freely  in  ether,  carbon 
bisulphide,  and  volatile  oils.  They  coninienee  t4)  l>oil  at  from 
i)72^'  to  (iOO"  F.,  whereby  they  are  deeomposcMl,  forming  volatile 
acids  of  a  disiigreeable  and  irritating  (nlor.  At  a  still  givater  h(»at 
they  form  a  combustible  gas  which  has  three  times  the  illuminat- 
ing ))ower  of  coal-gas  and  is  of  nuich  greater  purity. 

According  to  their  consistency,  the  fats  arc  divided  into  solid 
fats  or  tallows,  semi-solid  fats  or  buttci*s  and  lards,  fluid  fats  or  oils, 
and  train-oils,  the  latter  term  being  applied  to  the  fluid  fats  de- 
rived from  various  marine  animals.  The  solid  fats  melt  readily, 
most  of  them  becoming  fluid  below  21*2^  F.,  while  the  liquid 
fats,  /.  c,  oils,  assume  a  firm  consistency  at  a  low  tem|H^niture. 

The  oils,  of  all  fluids,  expand  the  most  by  heat,  and,  indeed, 
in  some  wises  to  such  a  dcgrtn:^  as  to  render  it  nec^'ssary,  for  the 
pur})oses  of  commeix'c,  to  know  exactly  the  extent  of  the  expan- 
hion.  For  every  degree  of  Celsius  the  volume  of  olive-oil  in- 
ci*cases,  according  t4)  Preisser,  0.83,  of  ni|)e-oil  0.89,  and  of  tmin- 
oil  1.10  ;  so  that  1000  measures  of  olive-oil,  at  32^  F.,  will  1)0- 
C4>mc,  in  summer,  at  08^  F.,  lOKJ.O  mciisurcs,  1000  of  rape-oil 
1017.8,  and  10<>t)  of  train-oil  1()20. 

By  exposure  to  the  air  most  fats  undergo  a  gradual  change. 
l>v  the  absorption  of  oxygen  sincral  of  t\\v.  Ii(juid  fats  dry  up  and 
are  converted  into  a  solid  transparent  substinure.  Such  oils  are 
cidlcd  "  (//7////7  o/Vx."  Others,  called  **  nun-iJri/iiif/  o//.s,''  never  dry 
up  entirely,  but  only  acHpu're  a  gnater  degree  of  e<)nsi>tencv  and 
turn  rancid,  the  latter  being  due  to  the  tbnnatiou  of  an  a<Md. 
Many  frolid  fats  also  become  ranei«l  ;  pahii-oil  and  eoeoanut-oil, 
as  foun<l  in  commerce,  Ix'ing,  for  in>taiiee,  fre«piently  in  that  state 
of  decom|K>sition,  though  they  <lo  not  >ho\\'  a  bad  ud«>r. 

AVhile  pure,  unaltered  fiit<,  with  ihc  e\ce|)lion  or«*asti»r-(Ml,  are 
almost  insohdile  in  cohl  aleohol,  ihev  dis-(»lv<'  readlK*  in  it  when 
nincid  and  show  an  aeid  reaelioii;  the  latter,  wluii  not  dne  to  ad- 
mixed foreign  sub>tanees,  alway.-^  indieates  ec^ninuinrnieiit  of 
rancidity,  as  in  a  pure,  unaltered  .-tate  the  tii!>an'  emirily  neutral. 

(^hciniral  n)Hf<iiftifiijii, — According  to  their  <lrnirntarv  coin|>o- 
sition,  the  fats  consist  of  carbon,  hvdr(»gciu  an«l  dwiicii  a>  di.-lin- 
guished  from  the  so-i^dlcd  mineral   tats  and  oil>,  which  consist 
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only  of  carbon  and  hydrogon.     The  following  table  shows  the 
elementary  composition  of  some  of  the  fats : — 


Coooa-batter     .     . 
German  sesame-oil 

Urd 

Linseed-oil       .     . 
Matton-saet 
Olive-oil       .     . 
Ox-Ullow     .     .     . 
pAppjr:»eed-oil 
Rape-oil       .     .     . 


CarboD. 

'     Hydrogen. 

Oxyjron 

per  cent. 

per  ceul. 

por  c»'Ui 

75.20 

;        11.90 

12.90 

7«.80 

;        11.50 

11.70 

7d..'>4 

j       11.04 

11.26 

78.00 

1       11.00 

11 .00 

78.10 

11.70 

9.;k> 

77.21 

,       13.S6 

0.43 

76.50 

ii.ja 

11.59 

76.63 

,       11.63 

11.74 

77.21 

13.36 

9.43 

As  will  be  seen  from  the  above  table  there  is  a  considerable 
variation  in  the  elementary'  c^omposition  of  the  fats,  and  niortH)ver 
there  can  scareelv  be  anv  doubt  that  the  fat  from  the  same  animal 
is  not  always  alike  in  com{)osition.  The  fats,  which  occur  in  na- 
ture^are  not  simply  chemical  combinations,  but  mixtures  of  such. 

An  important  step  towards  the  investigation  of  the  nature  of 
fiits  was  made  by  Scheele,  in  177i),  by  the  discovery,  whilst 
engaged  in  the  preparation  of  lead  plaster,  of  a  swe<^t  body  solu- 
ble in  water.  He  c?alled  it  ^^princlpium  didce  olcorum,^^  and  it  is 
now  generally  known  as  glycerin. 

But  the  principal  elucidation  of  the  nature  of  fats  we  owe  to  the 
labors  of  Chevreul,  which  commenced  in  1812,  and  culminated  iu 
1823  in  the  publication  of  his  celebratcH.1  work  :  '''  Ilecliarhe^  nur 
lea  Coijui  gnm  cVorujine  animalcy  As  a  ba^^is  for  his  n^carches 
he  used  a  soap  from  lard  and  potash,  and  cstablishwl  the  fact  that 
the  oxygen  of  the  air  had  no  part  in  tlie  siii>onillcation,  as  wiis 
formerly  8up|x>S(.Hl  by  many  chemists ;  that  fat  once  sapouifi(.*d  is 
not  altered  by  rcj)eated  combination  with  ixjtash ;  that  geiKnidly 
the  fats  are  mixtures  and  by  decomposition  with  sulphuric  acid 
form  acids  in  the  Siuue  mauneras  by  deconi position  with  alkali(\s  ; 
that  the  fattv  acids  obtained  bv  siiponiticatiou  and  the  ^Ivcerin 
amount  to  from  4 J-  to  51  per  cent,  more  than  the  weight  of  the 
fat  used  ;  that  by  the  combination  of  fatty  acids  with  lead  oxide 
water  is  exijelled.  From  the  last  observations  Chevreul  conclude4l 
that  the  fatty  acids  as  well  as  the  glycerin  contain  water  chemi- 
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call y  fixed ;  he  compares  the  fats  with  the  compound  ethers  which 
are  decomposed  in  a  similar  manner  into  salt  and  alcohol  with 
the  absorption  of  water. 

ChevrcuPs  researches  served  as  a  ba«^is  for  all  further  studies  of 
the  chemicjil  behavior  of  the  fats.  The  correctness  of  his  ol)ser- 
vations  was  in  the  main  confirmed,  and  his  researches  extended  by 
others,  e.s]K}cially  by  Berthelot,  who  enriched  our  knowledge  by 
the  synthesis  of  the  fats  from  fatty  acids  and  glycerin,  and  by 
Heintz,  who  improved  the  methods  for  the  examination  of  fats. 

Nearly  all  the  fats  occurring  in  nature  are  peculiar  combinations 
of  glycerin,  a  body  composed  of  8  equivalents  of  carbon,  8  of 
hydrogen,  and  3  of  oxygen,  and  are,  therefore,  termed  (/fyceriftcs. 
According  to  the  older  chemiciil  view,  the  fats  contained  a  body 
called  glyceryl-oxide  or  lipyloxide,  combined  with  3  equivalents 
of  fatty  acids,  and  glycerin  was  designated  as  glyccryl-oxidc,  or 
as  gly(vrylH3xyhydrate.  But,  according  to  modern  chemistry, 
glycerin  is  a  so-called  triatomic  alcohol.  If,  as  stated  above, 
glyc(»rin  contains  8  e(j[uivalents  of  hydrogen,  3  of  them  can  be 
r(»p resented  by  acids.  If  we  designate  carbon  C,  hydrogen  H, 
and  oxygen  O,  glycerin  has  the  formula :  CgHyO^,  whi<*h  can 

H 

also  be  written :  CjH^HjOj,  or  C',tt*03.     The   3  equivalents  of 

hydrogen,  written  separately  in  the  last  two  formulas,  can  hv.  rep- 
resented by  acids.  Now  if  1  equivalent  of  hydrogen  is  rej)laccHl 
by  an  acid,  a  so-called  monoglyceride  is  obtained  ;  if  2  equiva- 
lents are  replaced,  a  diglyceride  ;  and  if  all  3  equivalents  are  re- 
placed, a  triglyceride.     By  designating  an  acid  1\, 

the  monoglyceride  has  the  formula  C.jjr  \y^\f 
''    diglyceride  ''  -         ^HuV^^^ 

"    triglyceride  ''  ''         <;,p'^>r 

All  glycerides  occurring  in  nature,  and  (►tlj(Mv  \]in<  far  examined, 
are  triglycerides,  /.  r.,  glycerin  in  which  *»  cqiilv  al<'nt<  ol*  hydrogc^i 
are  replaced  by  acids.  The  acids  contained  in  lat-  are  ^(Mierally 
termed  fatty  acids,  the  most  importuit  being  steaiie,  palmitic-,  and 
oleic  acids.     Artificially  the  glycerides  can  be  i)repaiv(l  by  heating 
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glycerin  and  fatty  acids  together  in  closed  glass  tubes.  By  heat- 
ing, for  instance,  equal  parts  of  glycerin  and  stearic  acid  in  a 
closed  tube  to  392°  F.  for  thirty-six  hours,  the  monoglyceride, 
I.  e,j  monostearin,  is  formed.  By  heating  the  monostearin  with  3 
parts  of  stearic  acid  to  500°  F.  for  three  hours,  the  diglyceride, 
/.  €,j  distearin,  is  obtained,  and  the  triglyceride,  /.  c,  tristearin,  by 
heating  monostearin  with  15  to  20  times  its  weight  of  stearic 
acid  to  518°  F.  The  process  may  be  represented  by  the  follow- 
ing equations : — 

q5o,       +  C..H„2o   =    (C,.H,())03    +  H,0. 

Glrceiio.  Stearic  acid.  Monostearin.  Water. 

(c,.h'pa  +  c,.H„go  =  (C„Hl,d)A  +  H,o. 

H,  "  H 

Monostearin.  Stearic  acid.  Dintcarin.  Water. 

(C„hAo,  +  C,.H,.g0  -    (c,^ft"b),03  4-  H,(). 

Dintearin.  Stearic  acid.  Tristearin.  Water. 

Manv  train-oils  contain  ether-like  combinations  of  another  alco- 
hoi,  cetyl  alcohol  (Cj^Hj^O),  and  wool  fat,  ether  of  cholcsterin 
(Cj^H^O),  as  well  as  that  alcohol  itself. 

Fatty  acUU, — The  fatty  acjids,  which  can  be  separated  from  the 
fats,  may,  according  to  their  comj)osition,  l)e  divided  into  four 
groups  :  into  acids,  1,  of  the  composition  C„Hj„()j  (usually  called 
acetic  series  of  acids);  2,  of  the  composition  C„  Hj.,^^  Oj  (oleic 
acid  series)  ;  3,  of  the  composition  C^  Hj.,..^  (), ;  and  4,  of  the 
com|H)sition  C„  H,„_j  i\. 

Of  the  acetic  series  of  a(Mds  the  foUowinjr  occur  in  the  fats : 
butyric  acid  (C\FI/)2),  caj)i*oic  acid  (C^Mi/XJ'  ^"M^^y"^'  '^^'^^'  (^  ^^1^ 
O,),  capric  acid  (C'lo^w^a^*  lauric  acid  (^'ij'^ji^Mj  "lyristic  acid 
(C,JT„(),),  i)almitic  acid  (^',^11,2^^)'  stearic  acid  ((  \Mrf<  \),  arachi- 
dic  acid  (C^H^O,),  behenic  acid  {(\\ lj\\  c(Mx>tic  acid  {V„UJ ),), 
theobn)mic  ac^id  (C '8411,28^^2)-  ' '^*'  ^^^'^^  four-named  acids  arc  known 
as  "  volatile  fattv  acids."  Thev  an*  li(iuid  at  an  ordinarv  tern- 
porature,  generally  oily,  and  leave  grease-stains  upon  [):ip(T  which 
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partially  disapj^car.  They  are  volatile,  f.  e.,  they  c^ii  l>e  distilled 
without  decomposition,  and  on  boiling  with  water  pass  over  with 
the  aqueous  vapor,  thoufj^h  their  boiling-point  is  higher  than  that 
of  water.  They  are  of  Irttle  importance  as  regards  the  technology 
of  fats,  as  they  occur  in  them  in  very  minute  quantities.  The 
other  acids,  mentioned  above,  are  the  actual  fatty  acids.  At  an 
oixlinary  temperature  they  are  solid,  tasteless,  and  inodonms, 
cause  i)ermanent  grease-stains  upon  pai>er,  and,  with  the  exception 
of  lauric  acid,  which  passes  over  with  onlinary  aqueous  vapors, 
can  only  ho  volatilized,  without  suffering  decomposition,  in  a 
vneuumy  or  with  superheated  steam.  They  are  insoluble  in  water, 
soluble  in  burning  alcohol,  from  which,  however,  after  cooling, 
they  re-separate  in  crystals,  but  freely  soluble  in  ether.  Their 
solutions  redden  litmus  only  slightly.  When  heated  they  ignite 
and  burn  with  a  bright  sooting  flame.     They  are  cosily  melted. 

The  most  important  of  these  fatty  acids  are  lauric,  palmitic, 
and  stearic  acids,  and  a  knowledge  of  their  properties  is  required 
for  the  examination  of  the  fats. 

Lit  uric  arid  is  solid,  and  when  crvstallized  from  dilute  alcohol  * 
forms  tufts  of  white,  silky  needless.  Its  specific  gravity  is  0.883 
at  00°  F.  It  melts  at  10J).0^  F.  The  laurates  of  the  alkali 
metals  are  amorphous  and  soluble  in  water ;  the  otiier  salts  are 
})artially  crystallizable,  insoluble,  or  sparingly  soluble. 

Pdhnliic  acid  consi>ts  of  tufts  of  slender  neeillcs.  It  melts  at 
14^1. 5^  F.,  and  in  a  Huid  state  at  tliis  tenipe'rutiire  has  a  specific 
gravity  of  O.S.')27.  It  solidifies  on  cooling  in  n  mass  of  nacreous 
laminjo.  Tlie  largest  j):)rtion  of  it  can  be  <listille(l  without  de- 
composition at  about  iVt'2^  F.  It  is  spariui^ly  s(>Iiil>h'  in  cold 
alcohol,  100  [)arts  of  absolute  alcohol  (Iiss(»lving  only  l).'>2  parts. 
It  dissolves  abundantlv  in  hot  alcohol,  so  that  it  <'an  be  I'c-crvstal- 
lized  from  tlie  solvent.  The  alcoholic  solution  shows  an  acid 
reaction.  Dilute  acid>  have  no  eflcct  nj):>n  jKilmitic  acid  ;  it  dis- 
solves, however,  in  conc;»ntratc.l  siilp!niric  aciti,  but  on  diluting 
the  solution  is  re-scparatc-d  without  alteration.  IjoilinLi'  concen- 
trated nitric  aciil  attacks  it  verv  slowlv.  Th(^  salts  of  iKiliintic 
acid  resend>le  verv  nnH*h  those  of  stcai'i**  aci<l  (>cc  btlow),  thcv 
being  only  more  sparingly  soluble. 

*  From  strong  alcohol  lauric  acid  crystaUizes  only  at  32^  F. 
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Stforic  add. — Pnre  stearic  acid  crystallized  from  alcohol  con- 
sists  of  nacreous  needles  or  lamina;,  which  melt  at  156^  to  1  oO.o^ 
F,  to  a  colorless  liquid^  which  on  cooling  solidifies  to  a  white, 
iine,  scaly,  crystalline  mass,  lamino-crjstalline  on  the  fractured 
surface.  By  heating  to  680°  F.  it  commences  to  l)oil,  with  par- 
tial decomposition.  With  a  decreased  prt^ssure  it  distils  without 
alteration.  In  distilling  with  superheated  steam  it  api)arently 
also  passes  over  without  alteration,  but  experience  in  the  distilla- 
tion of  fatty  acids  on  a  large  scale  has  shown  that  a  small  j)<)rtion 
is  decomposed  and  passes  over  into  solid  hydrocarbons  of  the 
series  C,H^+,.*  At  11°  C.  (51.8°  F.)  its'siK^cific  gravity  is 
the  same  as  that  of  water  ;  at  higher  temperatures  it  floats  up(m 
water,  expanding  more  quickly  by  heat  than  the  latter.  At  low 
temperatures  it  is  heavier  than  water,  having  a  specific  gravity  of 
1.01  at  32°  F.  Its  specific  gravity  when  melted  at  loO.o^  F.  is 
0.8454.  It  is  tasteless  and  odorless  and  not  unctuous  to  the 
touch.  It  IS  insoluble  in  water,  but  freelv  soluble  in  hot  alcohol. 
In  cf)ld  alcohol  it  is  even  more  sparingly  soluble  than  pal nn* tic 
acid.  Forty  parts  of  absolute  alcohol  dissolve  1  part  of  stearic 
acid ;  in  ether  it  dissolves  freely.  At  73.5°  F.  1  part  of  l)enzol 
dissolves  0.22  part  of  stearic  acid,  and  1  part  of  carbon  bisul- 
phide 0.3  part. 

The  salts  of  stearic  acid  and  the  other  non-volatile  fattv  acids 
are  called  soaps,  the  alkaline  salts  being  soluble  in  water,  while 
the  others  are  insoluble  or  only  sparingly  soluble.  By  boiling 
stearic  acid  with  aqueous  solutions  of  carbonate  of  soda  or  potash, 
carbonic  acid  is  expelled  and  steanites  are  formed.  The  alkaline 
salts  in  their  purest  state  are  crystallizable.  Their  behavior  in 
water  is  also  characteristic  of  the  alkaline  salts  of  other  fattv  acids. 
They  are  sparingly  soluble  in  cold  water,  but  when  boiled  with 
not  too  large  a  quantity  of  it  they  yield  a  clear  solution,  which, 
however,  congeals  to  a  turbid,  viscid  mass.  With  a  larg(»  (jnan- 
titv  of  water  thev  do  not  vield  a  clear  solution,  but  a  turbid  fluid 
which,  on  shaking,  gives  a  strong  lather  which  remains  standing 
for  some  time.  The  stearates  are  separated  from  their  solutions 
by  sodium  chloride  (common  salt).     The  potassium  salt  can  be 

*  Benedict.     Analyse  der  Fette  und  Wachsarten.     Berlin,  188G,  S.  11. 
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converted  into  the  sodium  salt  by  re{>eated  treatment  ("salting 
out ")  with  commoii  salt.  The  alkaline  stearates  are  freely  solu- 
ble in  alcohol.  On  cooling  the  soaps  generally  separate  from 
CK)nc*eutrated  solutions  as  a  jelly,  whicJi  assumes,  however,  a  crys- 
talline form  after  long  standing.  In  ether  and  petroleum  ether 
thev  are  insoluble. 

Pota.'iffium  stearate  forms  cr\'stals  with  a  fattv  lustre,  which  dis- 
solve  in  6.G  parte  of  boiling  alcohol.  By  compounding  its  hot 
aqueous  solution  with  much  water  the  acid  salt,  which  is  insoluble 
in  water,  is  precipitated  in  nacreous  s<?ales.  S(xHum  sfearate  is 
very  much  like  the  potassium  salt,  and  consists  of  nacreous  lamina\ 
The  aqueous  solution  of  aimnoniuni  sfearafe  yields,  on  Iieating, 
ammonia,  and  is  converted  into  the  acid  salt.  Tlie  other  salts  of 
stearic  acid  can  be  obtained  by  precipitating  aqueous  solutions  of 
sodium  stcanite  or  alcohol i(5  solutions  of  stearic  acid  with  the  act*- 
tales  of  the  respective  metals.  The  steanites  of  calcium,  stnjii- 
tium,  and  barium  form  crystalline  precipitates.  The  magnesium 
salt  is  also  cr}'stalline;  it  is  almost  insoluble  in  cold  aleoliol,  but 
sufficiently  soluble  in  hot  alcohol  to  allow  of  its  re-crystallization 
from  it.  The  salts  of  the  heavy  metals  are  mostly  am(»ri)hou.«?, 
the  lead  salt  being  fusible  without  decomposition  at  2'")7°  F. 

For  the  (piantitativo  determination  of  stearic  and  j)alniitic  acids, 
it  is  of  importance  to  know  that  their  insolubh?  salts  are  ])a]'tially 
deconiposcil  l)y  washing.  By  washing,  for  instance,  i\w  barinm 
salt,  the  barium  pjLsscs  into  the  solution,  the  residue  containing 
friH.*  fattv  a<*i(l,  which  can  be  extracted  with  alcohol.  For  a  cli>ser 
examination  the  iatty  acids  must,  therefore,  never  l)e  weighed  in 
the  form  of  their  sjdts,  but  lii>^t  be  liberate*!  from  them. 

Chevreul  distinguished,  among  the  fatty  nr'nU  ol^tained  by  the 
saponification  of  fats,  one  which  he  termed  niar^arie  aeid,  w  hieh, 
however,  has  been  shown  bv  lleintz  to  be  a  mixture  of  st(»arie 
and  palmitic  acids. 

For  the  manufacture  of  stearin  candles  the  behavior  of  >tearie 
and  palmitic  acids,  when  melted  together,  is  oi'  great  importtiiiee. 
lleintz  foimd  that  mixtures  of  fattv  acids  are  analogous  U)  niaiiv 
alloys  of  metals  in  showing  a  lower  ineltiiig-jM»int  than  their 
separate  comjMjnents.  The  following  tai>le  <ho\vs  the  l)ehavi<»r  of 
mixtures  of  stearic  and  palmitic  acids  : — 
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Compoaltioii 

of  mixtar^s. 

lelUoir-poiBt. 

Manner  of  eongeallofc. 

Degrees  F. 

Stearic  acid. 

Palmitic  acid. 

153.00 

90 

10 

Crystalline  scales. 

149.5 

80 

20 

Slender  crystalline  needles. 

145.0 

70 

30 

II                II                11 

140.0 

10 

90 

Beantiful  large  needles. 

i:i5.5 

20 

80 

Very  indistinctly  needly. 

134.0 

50 

50 

Large-foliated  crystalline. 

133.0 

40 

60 

II             II             II 

132.0 

35 

65 

Non-crystalline,  lustroas. 

131.0 

32.5 

67.5 

i(             t<                II 

131.0 

30 

70 

"              **          lastreless. 

Though  the  lowering  of  the  melting-points  decreases  the  value 
of  the  mixtures  for  the  manufacture  of  candles,  thi.s  disadvantage 
is  more  than  counterbalaneetl  by  the  importance  of  the  other 
aherations  the  fatty  acids  undergo  by  being  molted  together. 
The  pure  acids  are  soft,  of  a  1cm )se  structure,  and  very  friable. 
By  mixing  them  together  they  acquire  sufficient  density  and 
hardness,  so  that  they  am  be  subjected  to  the  pressure  rtHpiired  to 
expel  the  oleic  acid.  The  pure  acids  in  c^ongealing  contract  to 
such  a  degree  that  candles  prepared  from  them  have  an  unsiglitly 
appearance.  A  mixture  of  the  acids  l)eing  but  slightly  crystal- 
line to  amorphous,  candles  manufactured  from  the  semi-congealeil 
mass  are  dense  and  non-crystalline.  Candles  from  pure  fatty 
acids  are  soft,  opaque,  friable,  and  lustreless ;  candles  from  a 
mixture,  hard,  lustrous,  and  transpai'cnt. 

Of  the  oleic  acid  series  the  following  occur  in  the  fats :  tiglic 
acid  (CjH^Oj),  hypogaeic,  or  jjhysetolcic  acid  {(^\f^H^()^\  oleic  acid 
'  (CigHj^Oj),  doeglic  acid  (t^^Hj^Og),  and  erucic  acid  {C^^U^i\\ 
At  an  ordinar}'  temperature  these  acids  are  partially  solid  and 
partially  liquid,  but  they  all  melt  at  a  somewhat  increased  tem- 
perature. In  regard  to  the  proportions  of  their  combinations, 
thev  are  similar  to  the  acids  of  tlie  first  scries. 

The  moet  important  of  the  second  series  is  oleic  acid.  In  a 
pure  state  it  is  liquid  at  an  ordinary  tcnipciature ;  it  congeals  at 
39'^  F.  to  a  hard,  crjstalline  mass,  which  melts  at  57°  F.  Its 
i?j)ecific  gravity  is  0.898  at  oO^  F.  In  an  entirely  pure  state  it  is 
a  colorles.s,  somewhat  thickish,  substance,  without  taste  or  smell, 
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and  (loos  not  redden  litmus  paper.  Oleic  acid,  in  the  solid  state, 
oxidizes  but  slowly  in  the  air ;  but  when  melted  it  rapidly  absorbs 
oxygen,  becomes  yellow,  and  acquires  a  rancid  ta.ste  and  odor,  and 
a  docidedlv  acid  reaction.  It  is  not  absolutely  insoluble  in  water, 
\Qxy  soluble  in  cold  alcohol,  and  dissolves  in  all  proportions  in 
ether.  By  the  addition  of  iai^  quantities  of  w-ater  the  greater 
jwrtion  of  the  acid  rts^ieparatcs  from  its  solutions.  It  volatilizes 
with  overheatefl  steam,  or  m  I'acuo,  without  decomposition,  but 
by  itself  it  cannot  Ik?  distilled  at  an  ordinary  pre.ssure.  Nitrous 
acid  converts  it  into  the  isomeric  elaidic  acid,  a  soft,  opaque,  crys- 
talline mass,  without  lustre,  melting  at  111°  to  113°  F.  It  is 
.  soluble  in  alcohol  and  ether,  insoluble  in  water,  and  shows  an 
acid  reaction.  At  a  temperature  of  140°  F.  it  absorbs  oxygen, 
whcix'by  it  loses  its  jwwer  of  congealing.  Oxidized  oleic  acid 
is  not  converted  into  elaidic  acid.  WJibh  heated  with  caustic 
potash  oleic  acid  is  resolve<l  into  palmitic  a(*id  and  acetic  acid  : — 

^'jsHsP,  +  2KHO  »  CjHjKO,  +  C^.Hj^KO,  +  2H. 

Oleic  acid.  Caastic  potash.  PiitR8»1iiDi  rotattfittm  HydrogGD. 

acetate.  palmltate. 

The  l)ehavior  of  the  salts  of  oleic  acid,  as  regiirds  their  solu- 
bility in  water,  is  similar  to  that  of  the  sjilts  of  solid  fatty  acids, 
the  alkaline  sjilts  alone  being  soluble ;  all  the  other  salts  are, 
however,  soluble  in  alcohol,  and  some  also  in  ether,  the  lead  sjilt 
belonging  to  the  latter.  The  alkaline  salts  .separate  from  their 
acpieous  solutions  by  the  addition  of  an  excess  of  alkali,  sodium 
chloride,  etc.  All  the  .salts  of  ok^c  acid  are  sofi(T  than  tho.se  of 
the  solid  fattv  acids,  and  niostlv  fusible  without  (lc<'o!n])osition. 

Sodium  ofatte  ((^JljjXaOj)  can  he  obtained  by  crystal lization 
from  absolute  ak'ohi>l.  It  dis.solves  in  10  ])arts  of  water  at 
o3.5^  F.,  in  20.0  ])arts()f  alcohol  of  t).SLM  spe<*ilic  gravity  at 
55^  F.,  and  in  KM)  ]>arts  of  boiling  ether.  The  itntittishmi  snft 
forms  a  transparent  jelly  by  iar  nion»  freely  soInl>l<'  in  water, 
alcohol,  and  ether  tlian  the  sodium  s;dt.  The  har'nun  salt  is  a 
erv.<talline  powder  insoluble  in  water,  and  ut  "l\'l^  F.  <'akt4 
without  melting.  By  l)oiling  alcohol  it  is  taken  up  witli  diUienlty. 
Lead  olcule  is  a  hnKse,  white  ])owder,  nieltint:'  at  170^  l'\  to 
a  yellowish  fluid;  after  cooling  it  is,  however,  rigid  and  ]»rittle, 
and  remains  tran-^^parent. 
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Only  two  acids  of  the  thiixl  group  have  thus  far  l)eeu  found  in 
the  fats,  VIZ.,  linoleic  acid  (C,gII^O,)  and  elaeoniargai  ic  acid 
(C^HjjOJ.  Of  these  IiDoleic  acid  alone  is  of  any  inijK)rtanec»,  its 
glyceride  forming  the  principal  constituent  of  linsciid  oil  and 
\'ery  likely  of  other  drying  oils.  It  is  a  slightly  yellowi.sh  oil, 
with  a  specific  gravity  of  0.9206  at  o7^  F.,  and  doet*  not  congeal 
in  the  cold.  It  has  a  slightly  acid  reaction  and  is  readily  soluble 
in  alcohol  and  ether.  By  nitrous  acid  it  is  not  converted  into 
elaidic  acid,  like  the  actual  oleic  acid,  but  becomes  only  rcnldish 
and  thickly  fluid.  It  absorbs  oxygen  from  the  air  more  rapidly 
thao  oleic  acid,  and  when  exposed,  in  thin  layers,  to  the  action  of 
the  air,  is  first  converted  into  a  solid,  resinous  substance,  called 
oivoleic  acid,  and  finally  into  a  neutral  body  insoluble  in  ether. 

The  barium  and  calcium  salts  of  linoleic  acid  are  soluble  in 
boiliug  alci>hol,  and  the  calcium,  zinc,  copjx^r,  and  lead  salts  also 
'nether.  Most  of  these  salts  are  amorphous;  the  zinc  combina- 
^'on  alone  can  be  obtainetl  cr>'stallized. 

Of  the  fourth  group  only  one  acid  has  thus  far  becMi  found  in 
the  fats,  viz.,  ricinoleic  acid  (C,jjH3/)3).     At  59°  F.  it  is  a  thick 
oil  with  a  specific  gravity  of  0.940,  which  congeals  on  cooling  to 
from  20.75°  to  14°  F.,  and  is  miscible  in  all  proj>ortions  with 
alcohol  and  ether.     It  cannot  be  volatilized  without  decomposi- 
tion.    It  does  not  al>sorb  oxvj»x:'n  from  the  air;  bv  nitrous  aciid  it 
is*  converted  into  a  solid  m4Mlification,  rlcinch'idic  aeld,  which 
melts  at  122°  F.     Most  of  the  salts  of  ricinoleic  acid  c»an  Ih» 
obtained  in  a  ciystalline  form,  and,  as  regards  their  proportions 
of  solubilit}',  resemble   thosi^  of  oleic  acid.     The   lead   salt  is 
soluble  in  ether  and  fuses  at  212°  F. 

In  the  examination  of  fats,  titrations  of  the  free  fattv  acids  are 
frequently  executed.  The  best  indicator  for  the  puqK)S(.»  is  phenol- 
phthalein.  The  solution  is  preparcKl  by  dissolving  0.5  to  1  gmmme 
of  phenol-phthalein  in  1  liter  of  alcohol.  It  has  a  yellowish  color, 
and  is  reddened  by  the  slightest  addition  of  alkali  in  cx)nsecjuence 
of  the  formation  of  the  corrt»sponding  salts.  These  salts  are 
completely^  decomposed  by  weak  acids,  so  that  fatty  acids  in 
alcoholic  solution  can  be  sharply  titrated  with  phenol-phthalein. 
Alcohfils  of  the  fatty  (/roup. — As  previously  mentioned,  three 
3 
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alcohols  take  part  in  the  oonstitutioii  of  fats  :  r/h/cenn,  cdyl  alcohol, 
and  choleMcrin,  tho  most  important^  being  glycerin. 

Pure  ghfeenn  (CgH^O,)  is  a  neutral,  colorless,  and  inodorous 
liquid  of  the  (consistency  of  synip,  having  a  spei*ific  gravity  of 
1.27  at  59°  F.  It  can  be  mixed  with  water  and  alcohol,  and 
])ossesses  a  verj^  sweet  taste.  Exjwsed  to  the  air  it  absorbs  as 
much  as  50  per  cent,  of  water.  By  evajjorating  an  aqueous 
solution  of  glycerin  in  a  water-bath  some  glycerin  volatilizes  with 
the  aqueous  vapor;  the  residue  cannot  be  obtained  anhydrous 
even  by  drying  at  212"  F.  On  exposure  to  hc»at  glycerin 
volatilizes  in  part,  becomes  dark,  and  decomposes,  giving  off, 
among  other  j)rodu(^s,  a  body  characteristic  of  all  glyc(»rides, 
acrolein  (Cgll^O),  the  vapors  of  which  are  very  irritating,  attat^k- 
ing  most  violently  the  mucous  membranes  of  the  nose  and  eyes. 
In  a  current  of  sujKrheated  steam  glyciTin  distils  without  altera- 
tion. It  possesses  great  solvent  |>ower,  dissolving  the  alkalies, 
alkaline  cjirths,  lead  oxide,  and  salts,  especially  those  which  are 
known  to  deliqu(»sce  in  the  air.  With  sulphuric  acid  it  combines 
to  a  bibasic  Jicid,  which  is,  however,  very  deli(|uesc*ent  and  cannot 
l>e  evaporated  without  dcK^om  posit  ion  even  in  vacuo;  with  other 
aci<ls  it  forms  sim'ilar  combinati<»ns.  It  was  formerly  supposed 
that  glycerin  could  not  be  crystallized,  but,  when  quite  pure  and 
anhydrous,  it  crystallizes  on  exposure  to  a  very  low  temperature, 
especially  when  agitat(Kl,  as  in  railway  transport.  The  crystals 
are  monoclinic,  ]K'rfectly  colorless,  and  melt  at  (JO^  F. 

( V'//// r^/roAo/ (C\,;Hj^())  is  a  white  crystalline  mass,  melting  at 
122"^  F.  and  l>oiling  at  051^  F.  It  is  ins()lul)Ie  in  water,  but 
soluble  in  alcohol,  and  ^'rv  freelv  so  in  etlicr  and  benzine. 

i^holenivrin  ((\,IF/))  crvstallizo  iVom  chloroform  in  anhv<lrous 
needles  of  l.iMJT  sjK'cific  gravity,  which  niclt  at  from  'l\)?r  to 
21)4  F.  Cholesterin  is  iubolublc  in  water,  very  sparingly 
soluble  in  cold  dilutwl  alcohol,  but  freely  so  in  ether,  carbon 
bisulphide,  chlorofonn,  and  ]>etr()leum.  h<  sohitioiis  turn  the 
plane  of  polarization  to  the  left.  By  careful  heating  it  volatiIiz(»s 
without  decomi)osition  ;  it  is,  however,  best  to  distil  it  under 
decrejised  pressure. 

(ffyceridcK — The  most  widely  distributed,  and,  therefore,  most 
important  glycerides  are  tristearin,  tripalnn'tin,  and  triolein,  most 
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ftte  oceurring  in  nature  being  mixtures  of  them.  Of  further 
special  importance  to  the  soap-man ufa(»turer  is  the  glyccride  of 
lauric  acid,  or  trilaurin,  or  laurostearin  as  it  is  usually  c*all(»d. 

C/-1  XT  -1 

(C  H  O^  ^3  I  ^^'  ^  ^^  ^^  briefly  called,  stt»arin, 

forms  colorless,  nacreous  scales,  which  melt  at  161^  F.,  and  con- 
geal at  158°  F.  to  an  indistinctly  crystalline  mass.  Br  heating 
^earin,  however,  to  at  7°  al)ove  its  melting-point,  it  congeals  at 
125.5°  F.  to  a  waxy  mass  and  then  melts  at  131°  F.  But  by 
again  heating  it  a  few  degrees  above  the  latter  melting-point  it 
reassnmes  its  original  melting-jx)int  at  161°  F.  Stearin  is  insolu- 
ble in  water,  sparingly  soluble  in  cold  alcohol  and  ether,  but 
freely  in  warm  ether  and  boiling  alcohol.  It  is  the  prejwndera- 
ting  constituent  of  the  tallows. 

Tripahnitm  I  ^p  A  KxOg  I  or,  a^  it  is  briefly  called,  pal niitin, 

is.contained  in  a  pi-epondeniting  quantity  in  the  lards.  It  is  best 
obtained  pure  from  palm-oil.  It  consists  of  small,  nacreous 
ciystals,  very  sparingly  soluble  in  coM  alcohol,  and  somewhat 
more  freely  in  boiling  alcohol ;  on  cooling  it  re-separates,  how- 
ever, in  flakes.  In  boiling  ether  it  is  soluble  in  all  proportions. 
When  heated  its  l>ehavior  is  very  remarkable ;  it  melts  at  123°  F., 
bat  on  further  heating  re-congeals,  and  then  only  melts  again  at 
152-  F.  .  ' 

//-I  A  /\\  O,  I  forms  slender,  white 
(C,jHj,0)3    -^J 

nee<lk*s  groinxxl  in  the  form  of  a  star  or  tree,  which  melt  at  from 

111°  to  115°  F.,  and  congeal  at  73.5°  F.     They  are  insoluble  in 

water,  verj-  sparingly  soluble  in  cold  alcohol,  but  more  rradily  in 

boiling  alcohol,  and  fn»ely  in  ether.     It  is  readily  saponified  by 

potash  Jye,  forming  a  clear  soap  paste.     When  heated  above  its 

melting-point  it  is  decomposed  into  acrolein  and  a  solid  body 

crvstallizable  from  ether  and  alcohol. 

Triolein  I  /p   k  O^  ^^  I  ^^^  ^  '^  '^^  briefly  called,  olein,  forms 

the  principal  constituent  of  non-drying  oils.  Pure  it  is  a  color- 
less and  incxlorous  oil  which  crvstiillizes  in  needles  at  23°  F. 
It  is  insoluble  in  water,  dissolves  with  difficulty  in  cold  alcohol, 
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hut  more?  fr(?ely  in  hot  alcohol,  and  is  mij^cihlc  in  all  proportions 
with  ether.  Exposed  to  the  air  it  darkens  and  becomes  acid  and 
raneid  by  th(^  oleic  acid  gradually  undei^^oing  deconiposition. 
>i'itrous  aeid  converts  oleiu  into  elaidiii  which  is  isomeric  with  it. 
This  <*rystallizes  in  hiniina?  which  fuse,  ac*c^rding  to  Meyer,  at 
H\)J}'^  K.,  and,  acconling  to  Duffj-,  at  100.5^  F.,  and  are  almost 
ins<»hd)le  in  ah'ohol,  hut  frwly  soluble  in  ether. 

As  regards  the  proportional  (juantities  of  stearin,  palmitin,  and 
oh'in  <M*eurring  in  the  fats,  we  would  remark,  that  a  fat  is  the 
more  solid  th(^  more  it  contains  of  the  first  two,  and  the  softer 
the  greater  the  prepond<!rance  of  the  last. 

Saiionljintfum  f{f  fntn, — Hy  saponification  was  originally  under- 
st<MMl  only  the  ehemi(*al  ])nH'(»ss  which  takes  place  in  lx>iling  fats 
with  >trong  bases  whereby  glycerin  and  fat  acid  salts  are  formed; 
but  at  the  present  time  the  term  is  applienl  to  every  reaction  by 
uliieh  fats  (even  without  the  co-operation  of  lyases)  are  resolved 
into  glyc<*rin  and  fatty  acids.  To  understand  the  process  of 
saponification  \v(»  must  consi<ler  that  ail  glycerides  are  a  variety 
of  ethers,  and  as  such  possess  the  power  of  splitting  by  the 
absorption  of  water  into  their  generators,  L  <*.,  into  glycerin  and 
an  aci<l.     Theretbn%  for  instance, 

^^\^^<\  +  :ni,<>  -  ^-^iJH),  +  ac..Ti4J(). 

TiUli'uilii.  (ilyriMlii.  —  Stenric  Mc-iJ. 

This  splitting  <»t'  tlie  glNcerides  is  calhnl  s:iponific:ition.  It 
already  takes  phu*e  \\\\\\  water  alone,  but  t»idy  at  a  i*om|uir;itivcly 
high  temp*  niture.  it  is  (juMlitated  b\  abiding  io  the  water  a  small 
((uantity  ot*a  baseorot'aii  aeid  ;  but  it  is  uH>st  n^adily  acin.»mplished 
bv  Using  ti»getlier  witli  tlie  water  a  sullieient  i|uantity  of  a  luise 
(potash,  s<Mla,  or  lime')  U\  \\\  ihe  aeitU  t'ormed.  whereby  the  salts 
ot'  these  aeltis  result,  which  \\w  tiuniliarly  ki^>>\n  as  "  Si»aj>s.'' 
The  proee.ss  is  re|U*esi'ntttl  b\  the  tbilowiug  o|Uatiou>: — 
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The  splitting  of  the  glyccrides  can  further  be  effected  by  sul- 
phuric acid,  whereby  first  glycerinsulphuric  acid  is  formed  and 
perhaps  other  sulphuric  acid  combinations  of  the  acids  contained 
in  the  fats  (sulphostearic  acid,  sulpholeic  acid,  etc.). 

We  would  here  remark  that  ammonia,  the  behavior  of  which 
is  otherwise  analogous  to  that  of  the  alkalias,  do(»s  not  act  in  the 
same  manner  upon  the  fats.  By  shaking  a  fat  oil  with  liquid 
ammonia  an  emukion  is  formed  ;  by  exposing  this  to  the  air  the 
ammonia  volatilizes  in  a  short  time,  and  the  oil  separates  without 
alteration.  The  oil  is  also  obtained  unaltered  when  a  quantity 
of  dilute  acid  corresponding  to  that  of  ammonia  is  added  to  the 
mixture.  This  proves  that  ammonia  and  fat  do  not  form  combi- 
nations by  a  simple  mixture.  But,  by  allowing  ammonia  to  act 
upon  fats  in  closed  vessels,  chemical  combinations  result,  ammo- 
nia soap  and  the  amide  of  the  fatty  acid  l)ei ng  formed. 

On  the  splitting  of  the  natural  glycerides  into  fatty  acids  and 
glycerin  depends  their  utiliziition  for  the  manufacture  of  soap  and 
candles  and  the  fabrication  of  plasters.  By  the  latter  are  gone- 
rally  understood  the  lead  oxides  of  fatty  acids,  though  the  term 
is  also  applied  to  combinations  of  these  acids  with  other  heavy 
metjillic  oxides  obtained  by  precipitating  soap  solutions  with 
metallic  solutions. 

Mantffactnre  of  stearic  acid, — Though  Braconnot  and  Simonis, 
as  early  as  1818,  applied  the  separability  by  pressure*  of  the  fats 
and  oils  into  a  liquid  and  solid  constituent— olein  and  stearin — 
for  the  purpose  of  obtaining  the  more  solid  stearin,  the  first  idea 
of  utilizing  this  pro|)erty  of  the  fats  and  oils  for  industrial  ])ur- 
poses  occurred  to  Gray-Lussac  and  Ohevreul,  to  whom,  in  1825, 
a  patent  was  granted.  Their  specifications  are  ver}'  interesting, 
as  they  embody  nearly  all  the' scientific  principles  applied  at  the 
present  time  to  the  fabrication  of  fatty  acids,  even  tin*  saponifi- 
cation by  means  of  acids,  which  was  practically  carried  into 
effect  only  twenty  years  later.  Their  process  was,  however,  a 
failure,  being  too  much  like  the  raetluKls  employed  by  the  chemist 
in  the  laboratory,  and  too  complicated  for  technical  purposes. 
Saponification  was  to  be  effected  by  means  of  alkalic^s,  and  the 
decomposition  of  the  resulting  soap  by  hydrochloric  acid. 

The  manufacjture  was  placed  upon  a  practical  and  economi(\al 
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basis  bv  tlie  intnxiuction  bv  de  Millv  and  Motanl,  in  1831,  of 
the  us(^  of  lime  in  place  (»f  alkab'es  for  the  .saponification  of  fatd, 
and  that  of  sulphuric  acrid  for  the  deconipo?*ition  of  the  linic-soap 
fornie<l.  Stearic  acid,  its  a  material  for  candles,  was  first  used  by 
de  Milly  in  1831,  in  Paris,  on  the  liarri^re  de  I'Etoile,  and 
hence  the  wmdles  were  called  ^^  Jiouffics  de  rEtoilc^^  and,  ako, 
"  Milh/  canfUcsr 

The  saponification  of  fats  by  means  of  a  high  pressurc  was 
patented  bv  llunge  as  early  as  183o,  but  was  first  introduced 
into  pmctice  by  do  Milly,  who,  in  1855,  patented  an  apparatus 
suitable  for  the  purpose,  which  is  called  an  "  autoclave." 

The  fact  that  the  neutral  fats  are  decomposed  by  concentrated 
sulj)huric  acid  in  a  similar  manner  as  by  caustic  alkalies  was 
known  to  Achaixl  of  B<*rlin  in  the  vear  1777.  It  was  scientifi- 
cally  investigated,  in  183G,  by  Fremy,  and  finally  practically 
apjdied  in  1840  by  Gwynne. 

The  distillation  of  the  fats  was  proi)osed  by  Gay-Lussac  and 
C'hevivul  as  ciirly  a^  1825,  but  was  not  industrially  appliwl  until 
1841,  when  Dubrunfaut  introduced  the  prow.ss  on  a  large  scale. 
Nearly  at  the  same  time  Wilson  and  Gwynne  took  out  ]witents 
for  a  combination  of  both  ]»rocesses — decom]KKsiti<m  with  sul- 
phuric ai'id,  and  subseijuent  distillation. 

To  the  researches  of  Tilgiiman  and  I>(^rtholet  we  owe  the  in- 
teresting an<l  imjM^rtant  fact  that  water  al  a  high  tcmperatUBB 
(o5G  ■  1'^.)  an<l  a  jiressiire  of  10  to  15  atino.-phcrcs  is  capable  of 
sj)litting  neutral  iiits  into  their  constituents. 

It  still  remains  to  be  nh'ntionc(l  that  when,  according  to  the 
researches  of  L.  Kraft  and  Trs>ic  <ln  Motav,  a  neutral  fat  is 
heated  with  anhydrous  chloride  of  zinc,  a  com[)h'tc  incorporati<»n 
of  these  sn]>stanccs  takes  j)laee  between  ot)2  and  .')l)2  '  F.;  and 
by  continuing  the  heating  for  >ome  time  and  Mashing  the 
materials  with  warm  water,  or,  better,  with  water  acidulated  with 
hydrochloric  acid,  there  is  obtained  a  fatty  mattei',  whi(^h,  on 
lu'ing  subjected  to  distilhition,  yields  the  coiTesp:Mi<ling  fatty  aci<l, 
while  onlv  a  small  (luantitv  of  acrolein  is  formed.  Th(»  chlori4le 
of  zinc,  becoming  solubK'  in  the  water  used  foi*  wa>hing,  may  be 
recov<M*ed  bv  evaponitiuir  the  fluid.  TIk*  vield  of  fattv  acids  bv 
this  ]U*ocess  is  the  same  as  that  obtained  by  the  use  of  sulphuric 
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ackl,  while  the  fatty  acwls  aLw  agrco  a*  to  tlieir  pliysical  iir(i|K?r- 
tiei.  The  quantity  of  chloride  of  zinc  rocjuired  umouut^  to  >i  to 
12  per  cent,  of  the  fat. 

We  will  now  proccetl  to  give  a  dc^Tiption  of  tlie  various 
methods  of  saponifying  the  fats. 

1.  Sdponifientii})!  oft/iej'atu  by  incnitx  nf  Ume.  a,  uwh-r  oi-iUiiai-y 
abnwpiieric  pre»tuiv.  The  proctws  upon  whicli  the  technical  tsepa- 
tation  of  stearic  acid  is  Ixa^  la  the  Fiaiue  a.s  fui*  ;ioap,  and  com- 
mences with  the  displacement  of  the  glycerin  hy  moans  of  liuie. 
TTie  resulting  limi-siiap  is  then  decyui]Mised  liy  suljiliui-ie  or  hydro- 
cbluric  acid  in  onler  finally  to  effect  the  separation  of  the  stearic 
ud  palmitic  acids  hy  pressure. 

For  saponification  the  tallow  or  |>alm-i>il,  etc.,  is  hronght  into 
a  vat  lined  with  lead,  or  into  a  eeiucntpd  bi'i<;k  rc«;rvoir,  tlu' 
fiirmcr  being  about  oj  finit  witle  and  2|  feet  deep  fitr  1100 
lb.1,,  and  the  tatter  having  a  volume  of  about  401i  cubic  fwt, 
which  suffices  for  4000  11m.  of  tjillow,  (JOO  lbs.  of  lime,  and  4000 
lbs.  of  water.  To  prevent  the  lime-soap  from  accjuiriug  a  yellow 
color  iron  vessels  and  lime,  containing  iron,  have  to  be  avoideil. 


Fig.  1. 


The  fat,  t<^ther  with  1-5  i>er  cent,  of  water,  is  l»rought  into 
the  vat  A,  Figs.  I  and  2,  and  stoam  introduced  into  the  water 
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throiijicli  a  porforatod,  convoluted  stcam-pijH).  When  the  tallow 
is  nieltcHl  aiul  the  water  lM)il.s,  14  per  eent.  of  pure  hydrate  of 
lime,  in  the  form  of  milk  of  linio,  is  added  to  the  fiit  and  mixed 
with  it  hv  means  of  th(»  stirrin<r  arms  C\  wt  in  motion  bv  the 
shaft  />  with  bevel  wheel. 

Tlieoreti(?ally,  9.12  per  wnt.  of  lime  wouUl  suffioe,  but  14  per 
eent.  is  generally  taken,  as  the  excess  facilitates  tsapjnifi cation, 
though  a  larger  consumption  of  sulphuric  acid  is  later  on 
re(|uiiXHl. 

The  mixture  of  lime  and  fat,  at  first  milky  and  thin,  .soon 
begins  to  becnime  more  thicklv  fluid  bv  the  formation  of  ciilcium 
Hcbate,  and  then,  gradually,  vis(»i(l  and  sti(;ky,  so  that  it  has  to  be 
stirrtnl ;  and,  in  the  (*ourse  of  thitH'  to  four  hinirs,  the  mass  l>alls 
togf^ther  into  gray  lumps  and  gniins,  Ixv'oming  gradually  hanler. 
Th(»  intriKluction  of  steam  and  stirring  must  now  be  continued 
until  tlies(^  lumps  and  grains  have  (completely  liardened,  hIiow  a 
unif(»rm  granular  fracture,  and  can  Ix^  readily  crumbled  Ix^ween 
the  fiugeiN  without  Ix'ing  uncrtuous  to  the  touch,  whicli  M'ill 
y:enenillv  Ix*  the  cjtso  after  stirring  six  to  eight  hours.  To  test  if 
sa|)()niHc;ition  is  jK*rfei*t  allow  a  siunple  to  settle  in  a  glass,  and, 
after  pouring  off*  the  suiK'rfluous  water,  add  some  alcohol  and 
hydnx'hlorie  acid.  If  saponification  U*  ]x»rfect,  the  sej>jn'5ited 
fatty  acid  readily  dissolves  in  the  alcohol  when  heat(H.I  ;  if  not, 
luni-siiponifitHl  fat  in  the  form  of  drops  of  oil  floats  upon  the 
surface. 

AVhen  all  is  at  n*st  and  subsidcnl,  the  lime-soap  in  the  vat  forms 
a  gray,  cruml)ly  layer  floating  upon  th(»  water  containing  the 
glyeerin.  The  water  is  drawn  oil*  through  a  pijK*  )>rovid<?d  with 
a  strainer  and  fau(M»t  into  a  large  r(\<<'rvoir,  and  the  soap  shoveled 
into  the  decompf)sing  vat.  F(>r  the  (piieker  d(vomj)osition  of  the 
hard,  granular  lime-soap  by  the  acid  it  is  fnspn'utly  conuiiinutcKl 
by  passing  thro:igh  Ix'tween  groovetl  rollers,  the  adhering  of  th 
soap  to  the  nailers  IxMug  [)reveiited  i>y  a  fine  j ft  of  water. 


0 


The  communietition  of  noxious  odor>  to  the  neighborhood  being 
unavoidable  by  the  saponilieation  with  linu'  in  o|)en  vats,  it  is 
a<lvisablc  to  use  a  cIos^mI  api)arMtu-,  the  bi-t  known  iK'ing  tiiat  by 
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Ddapchier.  It  is  a  closed,  vat-like  vessel,  provided  with  nieeliaii- 
ieal  stirrers,  and,  besides  a  better  and  more  ceononiicul  n<e  of  the 
steam,  permits  of  the  operation  Yyexmr  wirried  on  at  a  hi^lier  tem- 
perature up  to  234°  F.  The  pressure  is  regnhited  by  .safety- 
valves. 

The  apparatas  constructed  by  IxK)n  Droux,  of  Paris,  whicli  is 
provided  with  a  stirring  apparatus  and  intended  for  ssiponiBc^- 
tion  nnder  small  pressure,  also  deserves  attention.  It  is  in  tlie 
form  of  a  copper  cylinder,  generally  al)out  26  feci  lonjx,  and  oj 
to3f  feet  in  diameter.  A  shaft  running  lengthwise*  through  the 
cylinder  is  provided  with  coi>per  stirrers,  and  makes  thirty  revo- 
Jutions  per  minute.  The  power  required  for  6000  lbs.  of  fatty 
substance,  to  which  are  added  160  lbs.  of  lime,  is  scarcely  \  horse 
power,  the  entire  result  of  the  operation  l)eing  5600  lbs.  of  fatty 
adds  and  480  lbs.  of  glycerin  of  28^  B. 


The  decomposition  of  the  calcium  sebate  takes  place  eitluT  in 
tke  same  vat  used  for  saponificaticm  or  in  a  similar  vessel  also 
provided  on  the  bottom  with  a  perforatc<l  steam-})ii>e.  I)(X'oni- 
position  IS  effected  by  means  of  dilute  sulphuric  acid  of  i^o  ^  to 
25°  B.,  or  1.17  to  1.20  sj>ecific  gravity,  the  mass  being  heatrd  by 
steam,  and  stirred  for  about  three  hours.  The  fatty  acids  having 
been  separated,  the  intrcKlnction  of  st<Mun  is  dis(*ontiimed,  and  the 
whole  allowed  to  rest.  The  melted  fattv  acids  collect  on  the  sur- 
fiw*,  and  the  greater  portion  of  the  calcium  sulj)hate  formed  col- 
lects as  a  white  crystalline  precipitate,  while  another  j)ortion 
remains  dissolved  in  the  free  sulphuric  acid,  and  is,  then»fore, 
found  in  the  water.  In  this  case,  also,  the  theoretical  proportion 
of  sulphuric  acid  to  lime  is  not  used,  but  always  an  excess,  so 
that  for  100  parts  of  tallow  and  14  i)arts  of  hydrate  of  lime,  24 
to  45  parts  of  English  sulphuric;  acid  of  66'^  B.  =  1.850  specific 
gravity  are  taken. 

To  completely  purify  the  melted  fatty  acnds  from  lime,  they 
are  pumped  or  ladled  into  a  vat  lined  with  lead,  and  thoroughly 
worked  and  washed  with  simultaneous  use  of  steam  and  dilute 
sulphuric  acid  of  4°  to  5"^  B.  (sometimes  up  to  12-  B.).  After 
resting  for  a  quarter  of  an  hour,  during  which  the  separated 
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ilitty  acids  aix»  kept  fluid,  the  latter,  whicji  are  now  clear  and 
free  from  lime,  are  brought  into  another  large  vat,  and  washed 
with  pure  water  until  no  trace  of  sulphuric  acid  is  found. 

Tlu*  yit»ld  deiHJuds  on  the  nature,  purity,  and  tivatment  of  the 
tallow,  and  varies  l)etw(H'n  92  and  95  i)er  ccuit.  of  the  fat  used. 
It  nuist  further  be  taken  into  i?onsidenition  that  the*  large  quan- 
tity of  gypsum  separated  always  envt»lo})es  a  certain  portion  of 
tiie  lime-soap,  and  carries  it  to  the  bottom. 


Fig.  3. 


Fig.  4. 


P'raiiii'  lor  ('oiiiTL'ulinir  F;iUy  Atitls. 
Front  view. 


('ro>K  gootfoQ* 


A,  wootb'ii  fraine;  Ji,  iron  ro  Is ;  ('.  trays;  7>,  tuuu  1  for  iWHwj;  ii:iy>  ;  /;,  woodoii 

l)lutr;  /',  jupf  rr<»m  n-MTVoir. 

The  fatty  acids  liaving  been  ili<>r(Mio;hly  fwHsl  bv  re|M'ated 
wasliing  from  gypsum,  sulpliurie  acid,  etc,  are  aIlo\v('«l  t(»  rest 
for  some  time  in  a  melt<*d  state,  to  give  the  water  a  chance  to 
completely  sc^parate.  The  fatty  aeiils  aiv  Uien  drawn  oil'  into 
trays  to  congeal  or  cryajtallizc. 
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The  flat,  rectangular  trays  (7,  Yi^.  3  and  4,  of  licavv  tinplatc, 
are  provided  with  a  spout,  and  have  cjich  a  rapacity  of  4  J  11  )s. 
of  fatty  acid,  a  greater  capacity  being  disadvantageous!  on  account 
of  too  slow  cooling.  The  trays  are  plaotNl  upon  a  wooden  IVanui- 
work,  A,  bound  by  transverse  bans  of  iron,  L',  which  j^upport  the 
trays  at  the  same  time,  in  sueji  a  manner  that  the  spouts  ai*e 
arranged  alternately,  and  one  tray  projects  above  the  other.  Tlie 
melted  fatty  acids  are  now  conducted  from  the  reservoir  through 
the  pipe  F  into  funnels  I),  which  are  provided  with  a  wocwlcn 
plug,  Ey  for  stopping  them.  The  ui)i)er  rows  of  trays  being  fillc<l, 
the  mass  runs  over  through  the  spouts  into  the  next  row,  and  so 
on  in  zigzag,  until  all  the  trays  are  iille<l.  The  wooden  plugs  E 
are  then  inserted  in  the  funnels  I).  The  trays  are  kept  in  a  con- 
venient room  having  a  tenii^erature  of  about  77^  to  H(}^  F.  until 
the  fatty  acids  assume  a  crystalline  form  or  granulate.  At  this 
temperature  oleic  acid  does  not  solidifv,  and  forms  a  niothcr-lyc, 
which  contains,  besidt»s  impurities,  a  portion  of  palmitic  an<l 
stearic  acids  in  solution. 

To  eliminate  the  oleic  acid,  et<;.,  retained  lx»tween  the  crystals 
of  the  solid  mass,  and  to  convert  the,  at  first,  snieary  and  dirty- 
brown  substance  into  a  white,  dry,  and  solid  one,  the*  cakes  of 
fatty  acid  are  taken  from  the  tniys  and  subjei*ted,  first,  to  cold  and 
then  to  warm  pressure.  This  is  the  more  readily  a(*(M)mplished 
the  more  crystalline  the  cakes  arc.  To  sul)jcct  the  mass  at  once 
to  warm  pressure  would  e:uLse  loss  l)y  stearic  acid,  etc.,  passing 
into  die  oleic  acid. 

For  cold  pressing  an  onlinary  hydraulic  prcf^s  is  used,  the  cakes 
being  enveloixnl  in  woolen  cloths  or  hoi'se-hair  mats.  The  cakes, 
taken  from  the  cloths  after  j)ressure,  are  sortc<l  out  so  that  those 
not  completely  freed  from  oleic  acid,  which  is  r(HH»gnizcd  by  their 
dirty  color,  can  be  onc«  more  subje<*ted  to  cold,  and  the  rest  to 
warm  pressure. 

Before  subj(«ting  the  cakes  to  the  second  warm  pressure,  Ihcy 
are  generally  thrown  into  a  vat  and  melted  flown  l)v  blowing  in 
steam  for  several  hours.  After  scuttling,  tlu?  fatty  acids  are  drawn 
into  the  previously-mentione<l  trays  and  allowed  to  cool  at  a  teni- 
peratun*  of  about  ^0^  F.  AVhen  the  c*akes  have  assnnie<l  a  crys- 
talline structure  they  are  cut  up  into  lumi)S  and  ground  to  a  mealy 
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powder  l>v  inmnsof  a  ra-pinj;;  mnohine,  worked  aanally  by  stexni. 
This  powder  is  wnippeil  in  wuolen  cloths,  nr  liorw-Iiair  mats,  and 
BulnniH«l  to  wurni  pressure,  A  special  hvdraulie  prt-ss  is  rcKjutrMl 
for  tlii^  piirpu-^c,  the  cun*triii^tion  of  which  hm  undergone  many 
nh»ngo»4  <iiiiu>  the  intrudnetion  of  the  stearin  candle  indtistrv. 
Formerly  fiiich  prp:*serf  eTinsisted  of  a  trough,  in  whieh  the  eakos 
were  pressed,  a  pm-w-ey Under,  niid  m*t-iron  pUitn-s,  wliieh.  before 
everj'  operation,  were  dipped  in  hot  water  and  phiwd  between  the 
cakes  of  fatty  aeid,  whit-h,  of  eintrse,  eonsiimed  nuieli  time.  Ai  , 
the  present  time  hollow  press  platos  heated  by  steam  are  iiseil. 
Fij;.  5  shows  a  horiz(nit«l  hydraidie  press  with  plates  whIeh  can 
be  liputwl  either  liy  steain  or  hot  wattr ;  with  the  uw  of  the  latter 
ihe  temperature,  whieh  Is  hest  kept  at  ft-om  ^b"  to  104*  P., 
Ite  Wtter  rejjniatod. 


.1,  i'«iif» 


u-flim. 


ncrlEoutal  H)^lrau 

k  Pr™. 

fl,  mm  ;   V,  iire-w  r 

liriJer;  D, 

□UiwttnE'  rcairrolr 

F,  chain  :    (J,  alui 

viiIrobiriux'tS'WalFr. 

(Hr;  J^H 
•rt«^H 


In  ihe  pn'.'w  trough  are   twenty-four   to   thirty-sts 
hollow  iron  piiitiw,  eourioeted  with  the  stoam-pipe.s  K  by  means  of 
movable  telewiojnng  tubes,  and  fed  from  a  piiie  planet!  at  a  highur 
Iflvcl.     Ik'twM'U  tJiese  prejw  platen  are  plaenl  the  tsikes  of 'fiitty 
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I  preMsnre  varv 


vith  iho  miiteriil  o|>emted  ( 


,  but! 


with  (roml  luih'W  a  pressure  of  I^.IMHI  lbs.  |mt  mjuare  iuoh,  at  •  1 
lomiwrature  of  120^  F.,  U  iml  unoomniou.     Afler  the  presriur 
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cxNDpletedy  and  the  hydraulic  ram  has  passed  imek,  a  wei^^ht  on 
the  chain  JF,  which  runs  over  a  pulley,  unlocks  the  press,  the 
cakes  are  taken  out,  unwrapped,  and  ex]H»scd  to  the  air  lor  a  few 
days  to  bleach.  They  are  then  sorteil  into  thret*  or  four  (pialities, 
according  to  the  degree  of  purity.  The  cakes  ohtained  are  hanl, 
dry,  and  white,  except  on  the  places  where  they  have  come  in 
contact  with  iron..  The  edges  always  contain  some  oleic  acid  and 
must,  therefore,  be  trimmed  oiT,  and  the  surfait*  of  the  cakes,  if 
necessary,  freed  from  adhering  loose  hair  frpm  the  mats. 

The  various  qualities  of  solid,  fatty  acids  obtained  by  hot 
pressure  have  to  be  purified,  which  is  done  in  lead-lined  vats  by 
treatment  with  dilute  sulphuric  aci<l  of  3^  B.  and  steam,  whereby 
the  fatty  acid  melts;  the  same  operation  is  rei>eated  three  or  four 
times  with  pure  water  until  every  trace  of  sulphuric  acid  is 
removed.  For  the  complete  subsiding  of  the  last  water  the  fatty 
acid  is  allowed  to  rest  for  some  time  in  a  melted  state,  and  is  then 
poured  into  suitable  moulds. 

*  In  operating  on  a  large  scale  100  parts  of  crude  fatty  acid  only 
yield  on  an  average  45.9  per  cent,  of  a  mixture  of  |>almitic  and 
iitearie  acids. 


In  the  stearin  manufactories  thousands  of  hundred  weights  of 
sulphuric  acid  are  annually  converteil  into  worthless  gypsum. 
This  would  surest  the  id(»a  of  using  barimn  hydrate  for  the 
sap<mification  of  tallow  and  palm  oil,  whi<*h  oilers  the  advantage 
that  the  sulphuric  acid  used  for  decomposing  the  soaj)  may  be 
utilized  at  its  original  cost  in  the  form  of  barium  snlj)hate  (per- 
manent white),  and  that  the  water  containing  the  glycerin  is  sepa- 
rated with  greater  ease  from  the  heavy  barium  soap  which  settles 
readily  than  from  the  lime  soap. 

The  object  of  a  methcKl  of  saponification  with  alumina,  pro- 
posed in  1855  by  Cambaceres,  is  also  to  obtain  a  mon*  valuable 
by-product  than  gypsum.  Saponification  is  not,  however,  eff'ectcHl 
by  alumina  alone,  but  the  fats  can  l>e  siij)onifi(»il  by  sodium  alu- 
minate,  which  in  thiscountrj'  is  used  as  Xairona  refined  ^ojxjh [fiery 
an  aluminium  scap  being  formed,  while  s<Klium  oxide  is  liberattnl, 
which  can  be  used  for  dissolving  fresh  iK)rtions  of  alumina.     In 
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(IccomiHisinp  the  nhiminiiim  sonp  with  snlphnric  acid,  aliimininm 
^iil[>)iiitc  is  fiirmMl,  which  is  us«l  in  dyping,  etc.,  either  by  it«fEf 
or  iiftpr  hoiiip  Poii\frt<il  into  alnm. 

Ill  the  treatment  of  fatty  wUle  in  the  nmniirHdnre  of  Kteariii, 
the  oleic  acid  running  off  during  the  cold  a-s  well  as  warm  [tru^ 
flure,  carries  amiy  a  portion  of  palmitic  acid  and  stparir  acid,  and  j 
the  nutre,  the  higher  the  temperature  in  the  piTs^-rooni,  hem 
most  in  summer.     La  Societe  I'elil  Freivs,  i.f  Paris,  has 
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Cold  water  runs  throng  a  dnirn  A,  which  forms  an  annular 
ckeed  box.  This  drum  is  eerare<l  to  a  shaft  U,  wliii-h  is  n-wtlvnl 
by  a  belt  setting  the  pulley  <"'  in  motion.  The  ii-iiaft  Jl  is  Imllow 
on  both  ends,  the  cavitiea  being  coniieetoti  with  tlu-  sides  of  the 

Fig.  7. 


Cooling  ApparalDS  for  Stearic 
rum;   II,  «h«R  of  drum;   C,  pulley;   D,  wator  ion 

T-plpc;    n.  il\-chitTge  for  v 
rrwrvolr;  i',  f»tly  ■fid  n-eervoir;   /,,fBuci:l;  .M,  liii'lluvd  plu 
rubbtr;  O.trKnolr;   P,  w-reprr;  Q,  iiitlim^d  iiluiie ;  IC,  fatty  ai-l<l  n 
S',  ronduft  to  alters. 

(Iniin  by  the  pipes  D  and  E.  From  the  reservoir  /',  water  is 
wndH<:te<l  fhroujih  the  pijie  O  to  the  cavity  of  the  shaft,  ami 
tiicretbre  through  the  pijw  1)  to  the  dnini  J,  and  diwhap^<il  into 
the  rcser^-oir  J  through  the  pijMW  7:?an<I  11,  thus  se<:iiriii}r  a  con- 
tinual etreiilation  of  the  water.  The  fluid  fatty  add  in  the  nscr- 
voir  K  is  DOW  conduetcd  through  the  faneet  K  \\\wn  an  inclincil 
plate,  3f,  which  on  the  line  of  contact  with  the  drum  k  ])rovido)I 


48  MANVFACTURE  OF  90AP  AND  CANDLES.  r 

TV'ith  a  strip  of  rubber^  N,  thus  forming  a  cloee  joint  with  the  dnim. 
Any  fatty  acid  or  fat  penetrating  is  caught  in  the  reservoir  O*  : , 
The  fatty  acid  coming  through  the  faucet  L  congeals  on  coming 
in  contact  with  the  outer  wall  of  the  drum,  which  acts  as  a  cooling 
surface,  and  piling  up  in  thin  layers  upon  the  drum  is  removed 
from  it  by  the  scraper  P,  the  solid  mass  falling  in  the  shape  of 
shavings  upon  the  inclined  plate  Q,  and  from  there  into  the  reser- 
voir li,  which  stands  in  the  reservoir  /.  In  the  reservoir  R  the 
fatty  acid  forms  a  solid  mass,  being  surrounded  by  cold  water  in 
/.  From  the  reservoir  R  the  mass  is  then  conveyed  through  the 
pipe  S  to  the  filtering  press. 


The  most  advantageous  method  of  freeing  stearic  acid,  etc., 
fronrbleic  acid  still  contained  in  it,  is  perhaps  the  one  proposed 
by  A.  Weise,.of  Lyons,  which  consists  in  enveloping  the  mass, 
cooled  to  41^  F.,  in  woolen  cloths,  and  subjecting  it  to  the  action 
of  a  centrifugal,  by  which  the  oleic  acid  is  forced  out,  while  the 
stearic  acid  remains  in  the  cloths.     - 

• 

b.  Saponification  ttUh  little  lime^  assisted  VfUli  preftsure. — De 
Milly  has  simplified  this  lime  process  by  using  only  2  to  4  per 
cent,  of  lime,  aided  by  a  high  steam  pressure  of  150  ll)S.  at  a 
temperature  of  359.5*^  F.  Fig.  8  shows  the  apparatus,  called  an 
^^  autovlavej^  used  for  the  purpose.  -4  is  a  closed  cylindrical  ves- 
sel of  copi)er,  4  feet  in  diameter  and  16  feet  high,  and  provided 
with  a  safety-valve,  manometer,  and  manhole.  By  the  pipe  L  it 
is  connected  with  a  boiler,  which  furnishes  steam  of  a  pressure  of 
8  atmospheres.  The  steam  boiler  consists  of  two  heating  tubes, 
placed  above  each  other,  and  connected  by  \yco  pipes.  These 
two  heating  tubes  have  the  same  diameter  (23i  inches)  and  the 
same  length  (16  feet),  and  are  heated  by  a  fireplace. 

Steam  is  introduced  into  the  autoclave  through  the  cock  L 
and  a  pipe  extending  to  the  bottom.  The  pipes  D  and  E,  extend- 
ing also  to  the  bottom  of  the  autoclave,  serve  for  emptying  the 
api)amtus  after  .saponification  is  finished.* 

*  Iust«)a(l  of  two  discharge-pipeS)  only  one  is  generaUy  used  at  the  prHi«nt 
time.  It  is  provided  outside  of  the  autoclave  with  a  thre«*-way  cock,  from 
which  uonuections  lead  to  the  glyeeriu  vat  and  the  fatty  acid  vat. 
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k'Ttir  i>p«T8tioti  is  carried  on  as  followe:   The  ehaiye  ■>('  fii( 

01)  lbs.)  is  nivilei)  bv  steam  in  tiie  wwxien  vat  //,  and  (imvyt'd 

i|^li  til?  funnel  O  into  the  apparatus;  22f>  piDiinsor  milk 

k  lime,  (-cMitaining  120  lbs,  of  lime,  are  ijien  aildeil.     Tlie  «|>|»- 


Dc^Miny'*  Auuiclnv 


>  being  thuf*  ehai^ed,  the  rock  d",  on  tlie  funnel,  is  closed, 
I  the  etcam-itK-k  L  opened.  The  titeam  entemon  the  ImtUmi, 
I,  peiietialing  the  milk  of  lime  and  tilt,  effit-ts  their  mistiin?. 
!  pfWMiw  in  the  antiit'lave  wmn  rises  tn  8  Btnjiwphere.e,  ]ii 
■ntaniiei'  tlie  ^neaui,  which  nui!>l  always  have  the  )>an)e  ptrssnn', 
ilhiwed  u>  enter  the  ufi]iaratu.B  for  five  or  six  hours,  when  it  if^ 
■-btit  nil',  iind  lite  appamiiis  iiHuwhI  ti>  re-t  for  two  hours  tor  the 
"■at<-r  (iiiitHining  the  glyitriii  to  «.-tlle.  The  eork  I)  is  tlicti 
•  jn-iimI,  nn<),  the  [in-.-««iin-  in  the  aiitiK-lave  IteiHg  ^ill  ^iitlicient  to 
fortw  (H)t  (Im-  nuw»,  (he  glvHjrin-Ke  Is  first  esj)elied,  and  passes 
iNniagh  n  fillerfnjf  an-an^entent  into  the  vat  B.  The  glycerin 
linvint;  «wipe«l  and  (hr  (ittty  m:\^^  Ijegloning  tn  appear,  the  eoek 
l>  ii  cjfiwdt  tiio  f*wk  E  ujx^neil,  ami  the  mixture  of  fatty  aeid  and 
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linip-scap  brutigtit  into  the  vat  I.  The  mixture  being  all  in  the 
vat,  24U  ^lottnd^  of  sulphuric  add  of  l>6^  B.,  previously  <liliited 
to  )4°  ur  15°  a,,  ureadded  with  (unstitiit  stirring  ami  siiuollat 
ticous  introdiictiou  of  eteam,  the  dwomposition  tif  iho  limG-e<mp 
being  (iiiixiied  in  about  two  hours.  The  eteaoi  is  then  shut  off 
anf]  the  fatty  acids  allowed  to  settle,  whioh  are  then  brought  infi* 
another  vat  and  washed. 

Tliis  pi-oceas  is,  an'mtiling  to  Bnft",  still  more  aifvanlageoua  hf' 
Ui^ing  a  small  quantity  of  sodium  oxide  in  connection  with  the 
lime  lor  gapuniii(.-Htion. 

Jamos  H.  Clintou,  of  St.  Lniiia,  Mo.,  under  date  of  Febniai%- 
2-1,  1»8<>,  has  patented  the  folluwiufr  prowss  for  extraeting  gly- 
wrin  from  fstty  snl)»tMnccs :  He  uses  a  copper  digester  of  the 
UNUul  i\trm  ulioiit  4  fuet  in  diameter  bv  about  16  to  2(J  feet  lonK, 
An  elongated  thre<>-ineh  zine  bar  or  iijuh  is  HUspended,  prcierabht 
in  the  (centre  of  the  digcsterj  by  a  eopjier  raek ;  but  this  bar  oiajh 
lie  suR[H'n<lcd  in  other  partrt  of  the  digester,  and  more  than  o! 
bar  may  be  used  without  dqtarting  from  the  e^trcntial  featiuvB 
iJie  prooess. 

The  thri-e-inch  bar  dcs(;rilK>d  in  this  prw^ess  is  of  about  'br^j 
pounds  weight,  thi^  being  almut  the  weight  required  in  n  di| 
«f  the  alwvp-Btatwl  dimensions,  but  the  luveutiou  ii^  not  liuil 
to  bnrs  of  that  weight,  an  tirey  may  vary  in  weight  aecording 
the  nuuilwr  of  bai-«,  the  sise  of  the  charge,  and  thir  quality  of 
.■•to«-k. 

After  the  sus[>ens)on  of  the  nine  Imr  in  the  digestir  abottt  ffOOO 
pounds  of  fatty  substHUee  (in  a  digester  of  the  si/*  stated)  are  then 
let  in,  and  one  jK'reeut.  of  lime,  r^laked  to  tlieeouMstcnnuf  crauih 
is  aiUIaJ  to  the  L'harge,  except  in  M;ap  ht<K:k,  when  the  Jtme' 
dibpenn-d  with.  tUfum  it«  then  tnrue<l  on  at  aUint  140  pooiMH] 
pii'Htiiire,  although  the  prmcnre  may  lie  varietl  aivording  to 
i<on(Iition  of  the  ehui^'.  The  steam  preferably  enters  throBgb' 
pcHbrated  eoil  at  the  iMitloui  [>f  the  digester  imttl  there  is  ill 
fiO  pounds  prt-*ure  on  the  eharge.  'Hie  steam  is  then  tnrned  ofi^ 
while  itboul  2IMI<t  pounds  of  hot  wutnr  from  tiie  Iwijer  at  n  tom- 
|M>nituie  of  nUtut  .jllll^  F.  are  foned  into  the  digester.  Tt  is  an 
important  feulnre  in  llie  ]iroeeM9  that  the  charge  sliuuld  Ik'  brougtit 
under  surti»ienl  prc-^uri'  and  sufficiently  raised  in  U'iii{}erataie 


4 


J 


RAW  MATEBIAL8  USED  IN   MANUFACTUBE  OF  SOAP.        61 

^before  the  addition  of  the  water.  The  steam  is  then  again  turned 
CML  at  about  140  pounds  pressure  and  up  to  about  3o5^  F.  of 
teflsperature^  and  kept  on  for  about  five  or  six  hours,  when  the 
aBp<Hiification  is  completed  in  about  half  the  time  it  takes  in  the 
cdd  lime  process.  When  the  saponification  is  complete,  the  charge 
is  idlowed  to  settle  during  about  20  minutes,  and  the  then  settled 
glycerin  water  is  blown  off  through  a  blowpipe  into  an  evaporat- 
ing tank.  The  water,  which  is  at  this  time  at  between  5^  and 
6®  B.  of  strength,  is  evaporated  until  the  residue  is  at  about 
28^  B.,  the  specific  gravity  of  glycerin. 

The  zinc  bar,  especially  when  suspended  in  the  centre  of  the 
charge,  difiuses  its  influence  throughout  the  whole  of  the  stock  in 
the  digester,  avoiding  the  difficulty  experienced  by  the  unequal 
and  only  partial  diffusion  of  its  influence  when  the  zinc  is  used 
in  granulated  or  any  other  form  in  which  it  deposits  itself  on  the 
bottom  of  the  digester,  and  consequently  misses  much  of  its 
desired  effect  on  the  remote  portion  of  the  stock. 

The  zinc  bar  lasts  for  six  months  with  two  charges  per  day. 
The  saponification  of  the  stock  is  so  thoroughly  effected  by  this 
process  that,  it  is  claimed,  the  market  value  of  the  glycerin  is  one 
and  a  half  to  two  cents  per  pound  in  advance  of  other  stock  pre- 
vious to  refining,  being  not  only  purer,  but  also  paler  in  color  and 
finer  in  quality.  The  fatty  stock  is  also  said  to  be  much  firmer 
and  more  waxy  in  its  nature  and  whiter  in  color,  m  consequence 
of  the  more  complete  extraction  of  the  glycerin  and  the  reduction 
of  time  that  it  is  under  the  influence  of  su|>erheated  steam. 

The  digester  in  this  process  keeps  clean  and  free  from  sediment. 
Only  one  per  cent,  of  lime  is  required,  instead  of  three  or  more 
percent,  as  in  the  usual  lime  process.  The  fatty  stock,  even  from 
ootton-seed  and  other  oils,  when  treated  by  this  process  is  of  a 
firm  and  waxy  nature,  and  so  pure  and  light  a  color  that  it  is 
found  eminently  adapted  for  the  production  of  superior  articles 
of  manufacture  in  many  lines. 

A  very  small  amount  of  acid  is  used  to  settle  the  lime  in  the 
fiitty  stock,  only  2J  per  cent,  instead  of  7  J  or  more,  as  in  the  old 
system.  This  process  can  be  used  without  any  change  in  the 
usual  lime  process  digester.  It  is  found  to  be  of  advantage  to 
have  no  vent  for  escaping  steam,  but  to  condense  the  same  witliin 
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the  digeMt<'P,  a8  there  is  gwsit  loss  witli  ^l''ain  eftrajiing  win 
140  lbs.  pressure. 

2.  fiijxinifiitUion  of  the  fats  with  milphnr!c  ai'lil  iiriil  siibwi[Ht 
dlMi/lalion  of  Uie  fatty  addn. — The  so-called  "Frt'iny 
which  fotuprisL'  the  aeids  known  as  sulphostcurio,  siilphojiiiliDiti 
Hiilpholeie,  and  sulpht^lj-ceric,  are  fbrmi>d  bygnidimlK  adding  to 
olive-fii!,  lard,  etc.,  half  their  volume  of  confentiatotl  ^ulphunc 
acid  wilh  tlie  avoidance  of  all  beating.     The  oil,  etc.,  bccumas 
thickly  Huid  and  viscid,  acquiring  at  the  same  timea  slight  <<ola 
alion,  the  product  l»eing  the  above-named  acids,  of  which  the  li 
menti(jiied  is  completely  soluble  in  water,  and  in  water  omtainii 
salt  and  sulphuric  acid,  white  tlie  fii^t  three  are  only  soluble 
a  small  (|iiantity  of  water,  hut  insoluble  in  water  containing  at 
and  sulphuric  acid.     If  the  mixture  of  a«ids  is  componndcd  wi 
(Intiblc  tlie  volume  of  water,  the  pure,  tiitty  acids  se|>aratp  on  ta 
while  the  water  contains  the  free  sulphuric  acid  and  the  siilph 
glyceric  acid;  the  latter,  however,  is  also  split  by  boiling  wate^ 

The  above  is  the  basts  of  the  manufacture  of  stearic  ankl  1 
means  uf  sulphuric  acid.  It  being  scarcely  possible  in  ecientl 
experiments  to  keep  the  pnxsss  witiiin  the  mcntion<'<l  limits,  tltl 
are  tiir  exceeded  in  working  on  a  large  scale ;  the  glycerin  si 
cumbs  almost  entirely  to  the  dostruc-tive  action,  and  the  fat 
acids  do  not  completely  escape. 

England  and  France  both  lay  claim  to  the  discovery  of  (1 
)>rocess,  the  latter  basing  its  claim  u|ion  the  labors  of  Freis 
Melscns,  and  Dubruufaut,  and  the  former  upon  the  patei 
granted  to  Jones,  Wilson,  and  (.iwynne.  In  botli  (wuntries,  hon 
ever,  too  much  sulphuric  acid  was  at  tirst  used,  and  by  it  remail 
ing  too  long  in  contact  with  the  liil,  not  only  the  glycerin,  t| 
also  a  portion  of  the  fait*'  wids,  e»pecially  of  oleic  acid,  was  d 
stroyed,  a  black,  pitchy  product  of  dccomjiosition  being  tvrW 
under  the  development  of  wulphiiric  acid. 

At  first  (iO  to  HO  pci-  wnt.  of  sulphuric  ai-id  wa*;  used,  whil 
was  gradually  reduce*!  to  yu  per  cent.,  then  to  l.'»  per  cent.,  nQ 
to  from  10  to  12  per  cent.,  and  finally  to  4  |wr  cent.,  and  evim 
.'i.75  jwr  cent.,  it  Wing,  of  citunw,  wolf-evidrnt  that  ihe  lesa  si 
phuric  a«d  is  need,  the  higher  the  Iem|)ei'ature  must  l>c. 

Tlie  facility  with  which  fote  decom|>ose  varies  very  much,  ti 
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Jow,  for  instance,  decomposing  with  difficulty.  DecomjK)sition 
is,  however,  readily  effected  with  fats  in  a  state  of  spontaneous  dc- 
(jomposition,  i,  e,,  of  rancidity,  either  from  natural  admixtures, 
which  cause  them  to  ferment,  or  from  accidental  impurities  acting 
in  the  same  manner.  Hence,  only  such  fats  are  used  as,  on  ac- 
count of  their  condition  and  the  impurities  they  contain,  are  not 
soitaUe  for  saponification  with  lime.  To  this  class  belong  bone- 
Mf  oflal  from  slaughter-houses,  kitchens,  etc.,  the  products  of 
decomposition  by  means  of  sulphuric  acid,  of  the  soap  water  ob- 
tained from  wool-spinning  and  cloth-making  mills,  residues  of 
the  refining  of  fish  and  other  oils,  residues  of  tidlow  rendering,  etc. 
The  above-mentioned  materials  being  generally  very  much 
contaminated,  the  grosser  impurities  must  first  be  eliminated  by 
pemelting  and  allowing  the  mass  to  subside.  They  are  then 
brought  int«  a  lead-lined  kettle,  which  is  provided  with  a  stirring 
apparatus,  and  heated  by  the  introduction  of  steam  between  a 
double  bottom.  A  quantity  of  sulphuric  acid,  varying  according 
to  the  nature  of  the  fats — 12  per  cent,  for  offal  fat,  6  per  cent,  for 
palm-oil,  or  an  average  of  9  per  cent. — is  then  brought  into  the 
kettle,  the  latter  is  heated  by  steam,  and  the  stirring  apjianitus 
started.  Tlie  temperature  applied  varies  generally  lx»tween  212^ 
and  230°  F.,  though  it  is  sometimes  raised  to  320°  F.,  and  even 
to  350°  F.  During  the  heating  and  stirring  the  mass  swells  up 
and  acquires  a  brown  coloration,  few  volatile  fatty  acids,  but  large 
quantities  of  sulphurous  acid  being  evolved  ;  the  development  of 
the  latter  is  partly  due  to  the  action  of  the  sulphuric  acid  upon  the 
impurities  in  the  fat,  and  partly  to  the  decomposition  of  the  gly- 
cerin-sulphuric acid  by  the  heat,  the  neutral  fat  being  converted 
into  a  mixture  of  sulpho-fatty  acids  and  sulpho-gly eerie  acid. 

The  process  of  saponification  is  complete  after  some  fifteen  to 
twenty  hours'  application  of  heat  and  stirring.  Two  different 
products  are  always  obtained  by  the  decomposition  of  the  fats : 
the  fatty  acids  and  the  products  originating  from  the  destruction 
of  the  organic  substances  by  the  sulphuric  acid.  With  a  tem- 
perature of  177°  F.  the  products  of  decomposition  appear  as  a 
soft,  elastic  bo<ly,  which  dissolves  in  the  fatty  acids,  but  ecmtains 
not  a  trace  of  them  as  shown  by  its  l)ehavior  when  treated  with 
alkalies.     With  a  higher  temperature,  they  form  a  black,  tarry 
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mass  more  or  less  hnrd  after  cooling,  whicJi,  liowever,  dooi  i 
oonipletcly  separate  from  tlie  fatty  aokis  ou  stiitiding,  so  that  f 
iatu-r  alwnys  retain  a  hlnck  or  t>rown  polor,  and  the  tarry  mid 
always  alBiirbs  a  number  of  fatty  acids,  especially  olci 
which  ain  be  extracteil  with  benzene  or  bisulphide  t>f  carbon. 

The  destroyed   and   carbonized   portion  of  the   fat   ; 
sometimes  to  20  per  cent.,  and  generHlly  to  16  (xt  cent. 

By  the  process  as  conducted  by  I)e  Milly,  the  coloration  of  ■ 
fiitty  acids  as  well  as  the  destruction  of  tlit*  oleic  acid  is  avoitli 
and  distillation  rendered  unneccssar)'  for  a  portion  of  it. 
fat  is  heated  to  248°  F.,  and  miseil  with  6  per  cent,  of  sitltriioj 
acid,  Imt  tlie  time  of  tlic  action  of  the  sulphuric  ai-id  is  Itnil 
to  two  or  three  niimites,  tJte  mixture  after  this  time  being  (Hlfl 
with  Ijoiling  water.     The  resulting  iiroduet  is  twii-e  pressed,  I 
yields,  on  the  one  hand,  a  white  prcss-c-ake,  wbieb  mu  Ix*  B 
at  <ince,  ami,  on  Jlie  other,  a  colored  oleic  acid.  wliieU  i 
jcetct!  to  distillation.     This  proeesi*,  it  is  claimed,  combines  I 
advitnfngcs  of  two  methods,  in  so  far  a«  it  pives  a  preutw  I 
yield  of  luaterial  for  enDdii>s  than  saponifieation  with  lime,  An 
fiirther,  that  the  ndn-di«tillwl  portion  of  the  fiitty  acids  ] 
the  good  qualities  of  stearic  aciil  priKlnoed  In  the  autoclave. 


For  a  rapid  and  complete  decomposition  of  the  fat  with  lil 
acid,  whirfi  nee<l  not  lie  conoentrnted,  and  hence  has  not 
bonizing  effect,  Hughes  recomraeuds  the  following  eontiimow 
working  apparatus  (Fig.  9): — 

About  12,00(J  Ibi^.  of  solid  fat,  to  which  i.t  addwi  20  per 
of  oleic  acid,  are  brought  into  the  rcecplacle  A,  and  licateil  by 
means  of  a  st«aiM-coil  to  from  2.50-  to  aoO'  F.,  the  same  tem- 
perature being  kept  up  during  the  entire  operation.  The  hei 
Ikt  ifi  discharged  int«  the  acid  vat  /i,  which  eonlains  2440 
nf  Biilphuric  auid  and  a  few  |H'r  vent,  of  nitric  acid.  If  the 
acids  are  subsequently  to  be  distilloil,  sulphuric  acid  of  S3' 
and  220^  F.  is  used,  but  only  of  50°  II.  if  the  fatty  acid  is  to 
8er\'e  nndiBtillcd  for  the  pre[>nraiion  of  colorless  fattj-  acids.  The 
fat  rising  to  the  surfui-e  collects  there,  and  is  reconveyeil  to 
reservoir  A  by  meanS  of  the  pump  1),  and  repcatc<lly  Duikcd 


tern- 
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cireoit  Ibrougli  ^e  acid  in  the  vat  B,  as  lai^  a  quantity  being 
lUwbarged  from  ^  as  ia  lifted  by  the  pump  from  B.  By  thid 
tpettiod  tlte  points  of  contact  are  constantly  renewal,  and  the  fat 
is  conveyed  io   proportionally  small  quantities  through  lai^ 


Hughet's  ApperatUB  for  Decomposing  F»to. 

A,  fat  reservoir ;  B,  •cid  «»t ;  C,  conduit  for  Introduclnii  the  fit ;  l>.  pump ; 

£,  diwbtrge  cock  ;  /".wubvaU;  O,  dlEcharge  cuck;  J^,  tteata  conduit. 

quantities  of  acid.  When  a  sample  shows  the  end  of  tlie  reaction, 
the  eock»  on  ^1  and  E  are  opened,  and  the  fatty  mass  is  di^harge<l 
into  the  wash  vats  F,  where  it  is  washed  for  four  hours  with 
water  acidulated  to  12^  B.  if  it  is  to  be  presswl  without  di.iti)la- 
tion ;  otherwise  it  ia  drawn  off,  after  resting  for  two  hours,  through 
the  cock  G  into  the  vat  F,  and  Iiere  washed  for  ihree  liours  with 
pore,  boiling  water,  which  has  to  l»e  twice  renewed,  2  per  eent. 
n  salt  being  added  the  last  time. 


When  saponification  is  complete,  the  products  of  the  action  of 
sulphuric  acid  have  to  be  subjected  to  the  »>-catled  "  washing," 
J.  e,,  tJie  sulpho-acids  have  to  be  decomposed  by  wat«r.    A  com- 
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plete  Reparation  can,  however,  only  be  effected  at  212°  F.j  as 
in  the  cold,  or  even  at  from  104*^  to  122°  P.,  the  acid  combina* 
tious  form  an  emnlsion  with  water,  a  large  quantity  of  which  is 
readily  carried  away  widi  the  water.  After  saponification  the 
mass  is  allow^ed  to  cool  for  three  or  four  hours,  and  is  next  trans^ 
ferred  to  large  wooden  vats  lined  >vith  lead  and  previously  filled 
one-third  with  water.  At  the  bottom  of  these  vats  steam-pipeB 
arc  fitted,  by  means  of  which  the  fluid  contents  are  soon  heated 
to  212°  F.  By  this  the  sulphuric  acid  and  the  fatty  acid  aie 
dissociated,  and  tliese  bodies,  partly  combined  w^ith  a  larger 
quantity  of  hydrogen  and  oxygen  than  was  present  in  the  fatty 
acids  from  which  they  were  formed,  |)artly  also  in  an  unaltered 
condition,  are  found  floating  on  the  surface.  After  having  been 
reiMjatedly  triturated  with  lx)iling  water,  the  feitty  acids  are  tapped 
or  poured  into  a  vessel  filled  with  water  heated  to  from  104**  to 
1 22?  F.  for  the  purpose  of  allowing  the  impurities  to  become 
dcposital.  The  clarified  fatty  acids  are  then  heated  in  flat  pans, 
in  :order  to  evaporate  the  water,  while  the  separated  "glycerin 
taf^  {rflycerine  goudroneme)  is  extracted  with  bisulphide  of  carbon, 
to  recover  the  fat  contained  in  it. 

That  an  essential  change  takes  place  in  the  fats  is  confirmed  by 
the  fact  that  fatty  substances  thus  treated  show  a  higher  melting- 
point,  for  instance : — 


Kitohen  ofTal. 

PHlm  oil 

In  an  ordinary  state  mt*It8  at  . 

• 

.      7r».5c  F. 

8GOF. 

Aft**r  treatment  wit)i  acid  at    . 

• 

.       97 

100.5 

After  washing  at      .         .         . 

• 

.     100.5 

111 

The  fatty  acids  having  gtnierally  a  dark  color,  distillation  is 
nc^*essarv,  requiring,  however,  sc^vcral  ])recaution?>.  Distillation 
over  an  open  fire  would  convert  the  fatty  acids  into  oil,  gas-tar, 
and  a  carbonaceous  residue,  if  the  heat  wore  snflficientiy  high.. 
But  when  the  temperature  is  projKrly  regulatcH.1,  and  the  fatty 
acids  are  protected  from  the  dire<'t  action  of  the  firo,  and  air  is 
completely  exclude<l  from  the  distilling  apixxmtus,  the  fatty  juMds 
distil  over  without  undergoing  any  (»ssential  change.  Th(\<c  (Hindi- 
tions  are  complied  with  by  the  use  of  sui)erheat(xl  steam  at  a  torn- 
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tiire  between  that  of  tlie  boiling  point  oi'  wnt«r  wid  tliiit  of 

s  fattv  arids.     Tbc  tcmpcnUnri!  uf  nh-am  at  wliich  tho  K>]Minil«! 

r  aciiU  piias  over  varieii  very  much,  that  rc<[uirf<I  for  {mimiti^^' 

1  bt-inu  frum  3.18-  to  354^  l\,  for  olci«  uciil  m-2'  K.,  aiul  for 

,dd  44«^  F. 

Kt-  VarioQH  fciniis  of  stilU  are  used  for  the  ili^it illation  of  fiitty 
■jMJdd,  a  few  of  which  will  be  describe<i,  as  fidlows ; — 
111   Fig,  U)  shows  Kiiab'-*  continuoiisly-wiirkiiig  dir-lillintr  a|i]»a- 
ttlu^.     Sujierheatcil  i^tciini  in  couductixl  into  the  interior  of  th*" 


Kuab'B  IHeUllliiK  ApimmCuB  for  Patty  Adila. 
|j,  krttlejir,  inn;  C,  fuuoel ;  D,  nust-guiiE*  ;  ff,  bcu  with  (afuty-vnlti! ;  F,  itetm 
i-flndntl :  0,  hdiiiet ;  N,  collecting  rrNicl ;  J,  dlecburev  cix'.k  fur  tni :  K,  vonk 
tod  ducliargF  pipe  for  midne. 

Iltcttle  ,4,  whioh   lies  in  the  cast-iron   i«iri  /i,  and  is  hcutiHl  to  a 

Itirrtuin  tcnipcratnrc  by  a  mrtal  bath,  p'nerally  of  lead.     The  (iitty 

icidf),  heatod  ncnrly  to  the  boiling-point  in  a  preparatory  hcutcr, 

■we  brought  into  tlip  kettle  A,  through  the  funnel  (',  until   the 

e  is  uiie-third  full,  the  admittnncp  of  the  iiitty  acid  beiiifr  rt^u- 

I  by  lfii>  tiost-gavigi'  D.     Through  the  box  K,  which  is  pro- 

witli  a  safety- valve,  the  steam  enters  throu^fh  the  pipe  /•', 

,,  on  till;  lower  end,  brauchen  off  into  two  pcrfonitiil  arm«. 
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The  ol>j(^  of  the»<U»m  is  todrivp  the  prcNhiiL>t8of  distillution  int4 
the  coiulvneer,  the  heating  of  the  fiitty  acids  Iwing  efFoeted  by  tte 
metjil  biith.  The  priMhu-b^  of  dintillutinn  esea}j<;  through  the 
helmet  fr  into  the  eolleeting:  vessel  //]>rovidwl  with  atherniome- 
ter.  The  fat  carried  away  witli  the  steam  collects  in  the  colloct- 
ing  vessel,  and  can  !»  drawn  off  through  the  oiwks  J,  while  the 
vapors  loaded  with  fatty  arida  esca))e  to  the  ci)nd"ea*!r.  The  ooo- 
denaer  or  rofrigf^rator  ix>nmats  of  a  long  copper  box,  with  diviBiom 
extending  alternately  not  entirely  from  the  buttuiu  to  the  li<l.  ft 
is  entirely  subraei^iijd  in  cold  water  in  a  wooden  vessel,  the  wato* 
hejng  eonwtantly  renewed.  The  products  of  dintillation  enter 
one  end  nf  tile  oondejiaer,  and  leave  it  on  the  other  ;  each  division 
is  pmvidetl  with  a  di^Jint^  i^rck. 

When  the  process  of  di^ilktion  is  in  fnll  activity,  wbieh  t|: 
readily  recogniRcd  ou  the  end  of  the  condenser,  now  material  iv 
(constantly  introduced  through  the   funnel    C,  the  lead  over  thft 
fireplace  being  constantly  ke])t  in  a  molten  state  and  on  the  ol 
end  of  the  kettle  in  a  pasty  condition,  which  i;i  the  jtnncipul  6 
of  tlie  tem|)erature  being  correct. 

After  distillation  has  been  carried  on  for  sonic  time,  the  tarr^ 
residue,  amounting  to  about  onc-tcnth  of  the  fatty  Bubatance,  hi 
aeuufnnlnted  to  such  an  extent  as  to  require  its  removal.  F( 
this  |)nr|MiMi>  the  admission  of  fattj-  acids  is  interrupted  and  di* 
tillation  eontinneil  until  no  more  volatile  subHtanees  are  developed* 
The  valve  at  His  then  closed  and  the  cork  at  A*  opened,  whercbjT 
the  steam  forces  the  tarry  mass  through  the  pipe  at  K  into  A 
suitable  collecting  vessel, 

HchultenbaoJi  carries  on  the  distillation  in  a  i-ast-iron  kettle, 
(Kig.  1 1),  divideil  into  three  divisions  by  the  partitions  V,  D,  a\ 
standing  in  a  lead  bath,  B.     The  fat  introihiecd  into  the  up| 
division  ('  falls  in  drops  through  a  iMrfiiratetl  bottom  plate,  wbi] 
n  current  ol'  superheated  steiim  is  tbrce<l  agutnst  the  jets  of 
from  tlie  lower  division  D  through  a  plate  provided  with 
0..5X  inch  in  diameter.     The  carrying  away  of  particles  of  tat 
prcventc<l  by  two  other  ]»ej-forated  plates,  E.     The  vajMjrs  entv 
through  tlie  archeii  piece  /•'  through  a  small  boiler,  //,  which  * 
uartlv  fillMl  with  hydrsite  of  lime,  and  stands  in  the  lend  bath  (?, 
and  is  fillwl  tlirough  the  aperture  J.     The  lime  absorbing  the 
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F  MHMninacid  in  the  vapors,  the  latUr  are  fonol  hy  the  stwim  into 
Vllie  pipe  K.  which  is  <v(niM?cte<l  i»n  one  enJ  witJi  a  Moaiit  l-miler 
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nii  on  the  nUier  with  a  condensing  appunitne,     L  are  fiiirplaces 
r  hmting  the  lead  baihs. 

Fij;.  12  allows  the  vertical  wrtion  aiid  Fig,  13  the  (frotind-plau 

r  an  nppanitUR  for  distilling  fatty  acidB,  first  §u^r(*lpd  hy  Tri- 

,  of  Xetiilly,  and  wliioh  is  raDL>h  iiaed  notwithstantling  its 

mplicntfvl  constmclion.     A'  is  a  steam  pipe  leading  fi-om  the 

I  boilpr,  not  shown  in  the  illustration,  to  the  steam  i-e^ervoir 

',  from  which  the  oondensod  vajwrs  pase  off  through  a  pi(>e  in 

e  Itottoni,    The  vajvire  iire  heate<l  by  pa-wing  tlmmgh  liu-  l;iIoml 

•  on  iJic  Mt-am  reservoir  F  intii  the  pipes  (snperhealff)  //  lying 

I  zi'g»ig  ami  horiaontjilly  over  tlie  fireplaoe  ft.     They  jmuw 

H-n  through  a  pipe  rntv  the  reaervoir  J  for  the  8ii!>si<leii('C  of 

Mrticles  of  fnts  which  may  have  ascended  frotn  t)ir  ^ill.     (^>n 

!  reaervnir  is  also  a  vertiral  pipe,  on  the  upper  ctid  of  wliieh 

B  a  valve  opening  inwrird  and  lulmitting  external  sir  iti  en^'  a 

nefied  fjuoe  should  he  forme<l  in  the  reservoir  J  to  t)ic  steam 

torvoir  J'',  etc     For  the  introduction  of  the  steam  in  as  many 
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smKlI  jets  as  possible,  &  pipe  K  provided  with  a  ro*«  leads  irot 
tlie  renervoir  J  ki  the  still  A,     Thf  latter  is  provide*!  with  a  diC 
eliiirge  pijie  whidi  carries  the  produets  of  distillation  into  a  c 
cooled  by  water,  and  with  the  charging  pijte  C  lemluig  from  tnl 

Fig.  12. 


E,  Btcum  contlul 
<ia\r :  K,  pipe  wli 
Mi   /.,  H-atEOo;  V,  JV,  vbsunela  ;  0,  A  olldes  ;  fj,  hinurl  plpv;   A,  clifm 
riu'k  ftnd  plnlun  ;  Z,  pulley  ;  U,  meUl  rod. 


boiler  B,  which  standi  over  the  still  ami  .■^fi-ve.s  liir  Ihe  pivparatoi 
heating  of  tlie    fatty  acids.     This  boiler  is  pi-ovided  all   roui 
with  a  glitter  so  that  in  tillinj;  it  iio  tat  can  be  spilktl.    By  oh 
i}i  several  cocks  plaoe<l  on  (ho  upper  part  of  the  pipe  C  the 
in  the  boiler  li  can  1«  discharged  ouli^ide,  and  the  pipe  C  be  uaed 
fm  a  rising  pipe  fur  forcing  npwani  and  discharging  tlirongh  the 
lowest  three  eocks  the  fluid  fat,  or  the  brown,  resinon.s,  and  tarry 
n^idnes  in  the  still,  even  when  the  disehni^  [lipe  remain.'^  eli.>3e^ 


J 


RkW   MATEBIAI^S  USED  JS   HANTFACTURE  OF  SOAP. 


61 


ud  the  connection  between  the  still  A  and  the  boiltT  B  is  ioter- 
nipted. 

The  heating  of  the  still  A  and  the  r^ulation  of  the  heat  id 
tScctfd  in  the  followlt^  manner :   The  hot  gases,  flames,  etc., 


Pig.  13. 


Trfboutl1et'>  Diitilllng  Apparatus  for  Fattj  Ai-lJa.    Ground-pli 


from  the  fireplace  O,  pass  through  above  the  siiiwrheatpr  /T, 
where  they  have  two  escapes,  to  the  right  at  \  and  to  the  left  at 
.V.  In  the  be^nning  of  the  firing  tlie  channel  jV  is  closed  and 
the  hot  current  of  air,  passing  through  J/bpneath  the  still  A  and 
circulating  in  the  flues,  ascends  behind  the  still  iinderneath  the 
Uuler  B,  and,  after  heating  the  latter,  passes  into  the  chimney ; 
or,  B  \ieii\g  sufficiently  heatetl,  it  can  be  directly  comliicttil  into 
the  chimney  through  the  fimncl-pipc  Q, 

The  hot  gases  on  their  way  fronitlie  snperhcator  H  to  the  still, 
meet  ou  their  exit  from  the  chuonel  M  a  Tuctal  rod  I',  which 
carries  a  toothed  gearing  connecttit  with  a  rack  and  pinion,  an<l 
causes  the  pulley  T,  sitting  upon  the  same  shaft,  to  revolve  one 
way  or  the  other,  according  as  *hc  rtKl  f '  expands  or  contracts. 
Over  the  pulley  T  passes  a  chain  to  the  end  of  which  are  scmrcd 
the  slides  0  and  P.  The  rod  becoming  strongly  heated  expan<ls 
and  moves  the  pnlley  T  ra  that  the  right  hand  sli<le  is  lowered, 
closing  the  channel  3/ partly  or  entirely.  In  this  case  the  hot 
gases  pass  directly  throagh  the  channel  A'  and  the  chimney  R 
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until  the  ntd  U  by  cooling  oontraet*  sufficiently  to. lift  IhcslidA 
(Joeing  iho  channel  M.  To  be  enabled  to  heat  the  still  ^i  by* 
separate  fire  in  the  beginning  of  tJie  operation,  a  dixir  i^  fixeii  in- 
the  hearth  in  which  the  still  is  bricked,  through  which  a  sranlt.^ 
iron  wiigon  L  filled  with  glowing  coals  ict  pusbwi.  The  ImttorB 
of  the  irngon  forms  u  grate,  tJie  whole  being  so  arranged  thiil  thO" 
air  entering  from  the  outiiide  has  to  puss  through  this  graO^' 
Befnre  the  introduction  of  the  superbcnted  vapors,  the  t':'mj>eni- 
tore  of  the  still  is  brought  to  fiSmi  482°  to  572''  F.,  the  wri-eot 
temperature  being  recognized  by  a  thermometer  inserted  in  tlie 
etill.  The  temperature  of  the  vajKinj  is  also  raii^  t<>  the  sanui 
degrees.  The  fatty  acids  run  constantly  from  the  builer  /i  t<>  tl^g 
titill  A  until  it  becomes  necessary  to  clean  the  still  from  the  ntttre 
due^  which  is  effected  by  steum  pressure. 


Payen  states  that  in  distilling  off  a  certiiiii  fatty  snl»tau«>,  tlia 
products  of  distillation  oanght  scpanilely  from  time  Ut  time  shdW 
diflercut  melting  points,  and,  whsit  is  remarkable,  Uiat  the  nieltJng 
teaipemtun-s  of  kitchen  fat,  bone  fat,  and  bcel'  tallow  rise  toward^ 
the  «n(l  of  tlie  operation,  while  those  of  palm-oil  sink  tho  Jjuwfl|t' 
the  longer  distillation  is  continued. 

The  melting  temperatures  of  the  former  rise  from  104^  to  11; 
F.,  while  those  of  the  latter  sink  from  1:10'='  to  li>3"  F.,  as  fol 
lows : — 


1 
I 


The  tirwt  prodncts  of  distillation  of  j«ilm-oil  aijwnificd  with 
Butphurie  acid  are,  therefore,  so  solid  that  no  tinid  acid  turn  b^ 
expressed,  and  can  W  at  once  used  iiir  the  mauiifattnn-'  of  «um11w  , 
white  the  later  proiluctA  are  only  converted  into  eakcs  by  reniell^fl 
ing,  prCfXijiiig  in  liydrBulie  |in;sses,  and  n-meltin^  the  liitty  acid^  J 
with  water.  The  tluid  prudnctH  ruiming  off  fi-om  the  pn'sa  '*^| 
used  in  tlie  litlirioition  of  aoap.  U  Is,  however,  nccc--^siii'y  i 
remark  thai  tlieiv  is  mi  essenliul  difUrcnce  between  olii 
obtained  bv  diplillutiun  and  that  from  .-^iponitication  by  lini<';  ih^  J 
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Ibrmtv*' being  oontamtiiated  by  products  of  distillation,  acrolein, 
cte.^  cinnol  be  converted  into  ekklic  acid  by  nitrous  acid,  showing 
in  that  respect  the  same  behavior  as  oxidized  oleic  acid. 
'  The  yidd  of  products  of  distillation  from  fats  is :  From — 

Snint 47  to  55  per  cent. 

01iT<Mril  residaefl 47  to  50       *' 

Palm-ott 75  to  80       ** 

Fat  from  slaughter  bouses         .  .  60  to  (>6       '* 

Oleic  acid  from  stearin  factories         .         .  25  to  30       ** 

The  brown  residue  resembling  asphalt  when  cold  aniocnits  to 
6  to  7  per  cent,  of  the  poorer  qualities  of  fat,  but  only  to  5  per 
cent,  of  palm-oil ;  it  can  be  used  in  the  manufacture  of  gas  and 
for  the  fabrication  of  poorer  qualities  of  soap. 

Finally,  it  may  be  mentioned  that  the  products  of  distillation 
etmtain  sebacic  acid  formed  from  the  oleic  acid. 

3.  Decomposition  of  the  fats  hyicater.  a.  By  high  ptrsmire  and 
increased  temperature. — The  idea  of  decomposing  fats  by  super- 
heated water  is  not  a  new  one,  for  some  hints  to  that  effect  were 
given  by  Appert  (1825)  and  by  Manicler  (1826),  though  the  aim 
of  these  technologists  was  a  different  one  from  the  one  at  present 
demanded  by  the  industry.  Technically,  the  proc(»ss  was  first 
executed  by  Tilghman,  who,  in  1854,  took  out  a  patent,  while 
shortly  afterwards  Melsens,  of  Brussels,  patenteil  a  similar  pro- 
cess with  the  use,  however,  of  sulphuric  acid.  Tilghman  adds 
to  the  neutral  fat  to  be  decomposed  one-third  to  one-half  its  vol- 
ume of  water,  and  pours  this  mixture  into  a  sufficiently  strong 
vesel,  in  which  the  fluids  can  be  submitted  to  the  action  of  heat, 
viz.,  a  degree  nearly  as  high  as  the  melting  point  of  lead,  588°  F. 
The  vessel  is  so  arranged  that  during  the  operation  it  can  be 
closed  to  prevent  the  evaporation  of  water.  The  original  appa- 
ratus seems  only  to  have  been  intended  for  experimental  operations. 

Payen  and  Wilson  constructed  an  apparatus  for  the  execution 
of  the  o|)eration,  and  obtained  the  fatty  acids  and  the  glycerin  in 
separate  layers.  Afler  finishing  the  ojieration,  and  sometimes 
during  the  same,  vapors  surcharged  with  volatile  fatty  acids  and 
acrolein  frequently  escape  through  a  valve,  and  there  is  danger  of 
an  explosion^  though  no  satisfactory  reason  can  be  given  for  it. 
The  shattering  of  the  apparatus  generally  takes  place  when  the 
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temjuTiitiire,  and  POiiReqitently  the  tension,  in  the  apparutiit^  (s 
higli,  aud  this  evil  is  to  Iw  counternotwl  !)V  opening  thf  valve 

The  most  recent  and  ingeiiidim  iipjiaratUH  wiistriicted  for  tl 
purpose  ifl  that  of  Wright  and  Fuiicli6.  It  conaista  of  two  stroi 
iwppcr  boilers,  liermeticaUj'  cloacd,  and  plaeed  one  uliove  the  oth) 
Thev  are  connected  by  two  pij>cB,  one  (a)  of  whieJi  reaehes  ntarl 
to  thf  Ijottom  of  tlie  lower  boiler,  and  ends  in  tiie  ui>per  one  ji 
atx)ve  the  bottom.  The  second  pipe  (h)  is  fixed  in  the  lid  of  tl 
lower  boiler,  and  passes  througli  the  upper  vessel,  reaching  nearly 
to  it#  «iver.  The  upper  boiler  is  the  strata  generator,  while  the 
rlccoiiiposition  of  the  fate  take»  place  in  the  lower  one.  P'of^ 
carrying  out  the  oiwration,  the  steam  gcntirator  it*  filled  wil 
water  to  the  point  where  die  first  pi|ic  («)  ends  in  it,  while  tJ 
HeiWid  boiler  is  filial  with  the  mellisl  fut  so  tliut  the  latter  reachi 
the  lop  of  the  seeond  pipe  (ft).  There  remidnH  thus  a  free  sime 
called  by  the  paleutcc  "  i^«n»4re  (/'rayaiuiMWi"  {expansion 
Heat  being  applied  to  the  generator,  the  titeam  tinrmed  is  carri) 
by  the  ftecomi  jiipe  (h)  into  the  expansion  space,  and,  beeoniii 
rondensed,  fort*s  its  way  dowiiwani  through  the  ^jiecitiml] 
ligliler  fat,  and  flows  through  the  first  pipe  {«)  again  into  ( 
gpnewtor.  In  this  manner  the  nenti'al  fiit  substanee  is  intimate 
and  eontinnouitly  mixed  at  a  high  tem]M>ratnre  and  at  a  hi] 
pressure  with  water,  and  completely  disasnoeiatcd  in  a  short  tii 
into  fiitty  acid  and  glyeerin, 

Melseiis  uses  a  Papin's  digester,  in  wliich  the  fat  to  Ikj  decoi 
]K>sed  is  heated  to  from  340°  to  392^  F.  with  10  to  20  per  eei 
of  M-uter,  to  which  1  to  10  \Kr  cent,  of  ttulphuric  acid  haa 
whted. 

li.  lin-ampo&ition  {vapwiifu^tion)  of  thffaix  bif  viiinm  of  mijt 
hruicd  lieam. — ^This  pruix'a>  is  i«rricd  on  on  a  largu  scale  by  1 
well-know  Price's  Candle  Co.,  at  Jiattcrwa,  Kngland,  the  suital 
distilling  apparatus  having  lx*n  invented  by  Wilson  and  G' 
Bv  closely  watching  the  tt'm[iemture  the  fatty  acidw  and  gly 
are  distilled  over  without  ujtdergoiiig  any  deoom{iotaition. 

The  ap[)anitns  used  for  distilling   being  nwirly  the  same 
thos«  already  mcntionwl,  we  will  onlv  describe  Wilson' 
tn<(Fig.  14). 

The  Hat  nielal  boiler  D,  with  donie-.-diajK-d  cover,  is  hijitnl  li 
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the  waste  heat  of  the  superheater;  the  fluid  fat  is  let  into  the 
copper  boiler  A,  the  cock  d  serving  to  regtikto  the  How.     The 


Wilton's  DtsttlKng  Apparatus. 

(Jome-cover  S  of  the  Iwiler  has  a  cap  of  iron  BB,  which  in  heatwl 
with  coals  to  prevent  loss  of  heat  by  radiation.  The  steam  l>eing 
heated  to  from  480°  to  580°  F.  and  let  into  the  boiler  .1,  changes 
the  fatu  into  fatty  acids  and  glycerin,  and  tlie  vnjwrs  rising  with 
the  steam  are  carried  into  the  pipes  L  and  N  and  to  the  conden- 
ser 00.  The  steam  excludes  the  air  from  the  interior  of  the 
iwiler,  and  thns  promotes  the  decomposition. 

Acifirding  to  the  material  a  greater  or  smaller  jxirtion  of  the  fatty 
oeidi*  obtained  can  be  diretitly  used  for  tlie  tabricatioii  of  candles ; 
tl(eglycerinispiirifie<lby  redistillation  with  steam.  As  previonsly 
mentioned],  the  temperature  ninst  be  carefnily  kept  at  I'rom  4W^ 
to  580^  F,,  as  by  excocfling  the  latter  degree  the  fat  is  d(H-<im- 
posr«l,  and  an  enormous  development  of  acrolein  takes  j>lace. 

The  fatty  acids  prepare*!  by  saponification  with  water  and 
stiperbeated  flteam  excel  in  hanlness  and  brittlenesp,  and  the 
«iiidlc.s  made  from  them  are  transparent,  and  acqnirc  a  fine  lustre 
by  rubbing.  The  oleic  acid  obtained  by  this  method  is  well 
adapted  foe  the  fabrication  of  soda  and  potash  soaps. 

Glycerin, — This  is  a  by-pro4liict,  in  many  of  the  processes 
alxivc  described,  for  the  saponification  and  preparation  of  the 
tatty  acids.     It  is  obtained  in  the  stearin  factories  as  an  aqneous 
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solution,  I'howinj^  at  the  utmort  i°  to 
contain  iiiat«i  acixirding  to  the 


B.,  and  U  more  of  lei 
n  which  it  is  obtain" 
ilphiiric  acid  beiug  the  princijml  contamination  from  the  uciu 
fapi)nififatioii.  To  fix  the  lattor  add  slakei!  lime  until  alktiliiif 
wuotion  takes  p\wx,  and  then  evaijontte  the  glywrin  with  iiidinx't 
steam.  r>iiriiig  evaivjratioH  the  greater  portion  of  the  calcium 
»iii1])hat«^'  tic?|)aratcf>  out,  while  a  strong  scum,  containing  umny 
impuritictn,  forms  on  the  surface,  and  is  removed  with  perforated 
ladU<s.  The  glycerin  iK'ing  evaporated  to  the  desired  concfiitrs 
tion,  gi^nerally  26'^  to  28^  B,,  the  steam  is  shut  off,  and, 
allowing  the  talcium  ^^ulphatc  to  settle,  the  8U|<ovnutant  cle 
glycerin  is  drawn  off  by  means  of  a  siphon.  The  §cdtmeut  J 
wa^hctl  with  water  and  the  latter  evai»orated  with  a  new  lot. 

The  evai>oration  of  glycerin  in  ojien  vesKeb,  however,  involi) 
ing  loss,  some  manufacturers  evajiorate  in  a  vacuum,  an  apparatv 
with  revolving  cj-Iinder,  constriM'tcd  by  Lewn  Droux,  being  vei 
(fuitablc  for  the  purpose.  It  will  be  described  later  on  in  spcakin 
of  the  utilization  of  sub-lyes  from  curd  sonjis. 

The  glyoerin-water  obtained  by  the  ordinary  process  of  s 
ficstioD  by  lime,  or  in  the  autoclave,  is  turbid  fn>ni  finely  dividi 
partielrx  of  lime,  which  caimot  be  remuvcd  by  tillering.  Hei 
the  glycerin-lyc  is  diluted  with  dilute  eulplinrie  acid  initil  it  shoni 
asliglitly  acid  peacticm  ;  the  lime-soap  Iwing  decomposed  and  tq 
fatty  Beids  separating  lui  top.  The  glycerin  solution  i 
filtered,  neutralized  with  calcium  carbonate,  and  finally  evaj 
nLte<i  til  the  dcairctl  coni^x'ntrBtion, 

The  crude  glycerin  of  eommer«^>  h  wf  a  more  ur  liwe  dark-lini 
color,  and,  to  a  greater  or  smaller  extent,  eontannnated  by  volat 
fetty  acid*,  hydrtM-arlfons,  and  inorgimic  salts,  the  latter  originating 
from  the  lime  uiid  water  used  in  the  »^iponifi cation.     For  many 
technical  purposes  cnide  glycerin  lain  be  at  i>nc«  used  ;  lor  most, 
however,  it  has  to  l>e  purified.     Thif  is  done  eitJier  by  i 
filtration  over  animal  charcoal  or  by  distillalinn  wilh  Mi])orhei 
wleara.  tiie  product  obtainwl  by  the  firet  meth<«l  W'lng  known: 
tvjramcRf  as  "  refined"  glyirrin  ;  it  is,  however,  not  entirely  p 
as  it  always  contains  a  larger  or  smaller  tjuanlity  of  lime  a 
luid  traces  of  butyric  acid,  ibe  hiUer  being  recognized  by  the  o 
on  rubbing  a  wimple  in  the  baiid.     (.'heinieally  pure  glvi 
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be  obtained  onlv  by  distillation  or  bv  en'^tallization,  the  latter 
prooB»  having  been  recomraendcd  by  Kraut  and  first  twhni- 
dlljr  utilized  by  F.  A.  Sarg  &  Son,  of  Liesing,  near  Vienna. 
The  process  is,  however,  too  slow. 

Cbemically  pore  glycerin  should  not  become  turbid  by  the 

addition  of  ammonia  and  calcium  oxalate,  nor  of  nitric  acid  and 

nitrate  of  silver;  it  must  not  smell  when  rubbed  upon  the  hand, 

nor  become  colored  by  the  addition  of  nitrate  of  silver.     The 

"so-called  simple  distilled  glycerin"  generally  shows  a  slight 

turbidity  on  adding  ammonia  and  calcium  oxalate,  as  well  as 

nitric  ac:d  and  nitrate  of  silver.     These  slight  traces  of  fort»ign 

alts  do  not  injure  the  value  of  the  glycerin  for  technical  and 

other  purposes. 

Glycerin  is  now  largely  employed  in  many  industries,  such  as 
for  keeping  clay  moist  for  modelling,  preventing  mustartl  from 
drying  up,  keeping  snuff  damp,  preser\'ing  fruit,  sweetening  beer 
and  liquors ;  also  for  lubricating  fine  machinery ;  in  fact  it  would 
take  a  large  space  to  enumerate  its  many  uses. 

In  the  manufacture  of  soap  the  glycerin  passes  cither  into  the 
8oap  or  into  the  sub-lye.  From  the  latter  its  recover}'  is  difficult 
on  account  of  the  great  content  of  salt ;  the  methods  useil  for  tlie 
purpose  will  be  given  later  on. 

Soapft. — The  ordinary  soaps  of  commerce  are,  generally  sjM^ak- 
ing,  mixtures  of  the  potassium  and  sodium  salts  of  stearic,  palm- 
itic, and  oleic  acids,  and  if  cocoa-nut  and  ])alm-oil8  are  used  as 
an  addition,  also  of  lauric  acid.  They  are  soluble  in  ether,  ben- 
zene, and  petroleum  ether.  Their  alcoholic  solutions  arc  trans- 
parent and  admit  of  filtering ;  at  a  certain  degree  of  concentra- 
tion they  form  a  jelly.  By  evaporating  them  to  drj-ncss  the  soap 
is  left  behind  as  a  cU»ar,  transparent,  solid  mass,  free  from  crys- 
talline admixtures. 

Soaps  show  a  peculiar  behavior  towards  water.  While  tliey 
dissolve  to  a  clear  solution  in  boiling  water,  a  solution  in  cold 
water  is  peculiarly  turbid  and  opalescent.  If,  according  to 
Knapp,  a  piece  of  soap  is  placed  in  a  wire  net  or  cloth,  and  sus- 
pended just  below  the  level  of  cold  water  in  a  tall  vessel,  a  certain 
amount  of  the  constituents  of  the  soap  passes  gradually  into  solu- 
tion, while  the  residue  remains  as  a  coherent  piece  of  the  original 
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shapo.  TJiis  insoliiblo  roHidue  presents  a  woody,  fibrous  appear- 
ance, and  fornix,  so  to  «iy,  the  skeleton  of  the  original  soap  mass. 
Jiy  simply  inuring  <^)ld  water  over  a  piece  of  soap  and  subse- 
({uc^nt  iVecjuent  shaking  or  stirring,  it  dissolves  to  a  white,  milky, 
opa(]ue  mass  in  which  floats  a  turbid  residue  which,  when  moved 
in  the  light,  fre([uently  shows  a  remarkable  silky  lustre.  Tlie 
solution  in  cold  water  is,  therefore,  incomplete.  There  is  some 
diversity  of  opinion  about  the  processes  which  take  place  on 
treating  soap  with  cold  water.  Chevreul  found  that  by  dissolv- 
ing 1  i)art  of  potassium  stearate  in  5(XX)  parts  of  cold  water, 
potassium  bistcaratc  is  separated  in  nacreous  crj'stals  and  jx>tas- 
sium  hydrate  ivmaius  dissolved  in  the  water,  while  by  using  less 
water  a  mixture  of  neutral  jK)tjissium  and  potassium  bistearate  is 
sc[>aratcd,  and  onc-<|uarter  of  the  quantity  of  the  j)otassiuni  re- 
mains in  solution.  Thest*  observations  of  Chevreul  were  applied 
to  onlinary  soaps,  and  it  wits  held  that  soaps  are  decomposed  by 
nuich  water  into  acid  sidts,  which  separate,  and  into  free  alkalies, 
which  ivmaiii  in  solution.  This  view  is,  however,  contested  by 
many  clu*mists,  cs|Hvially  by  Rotondi,*  A.  Fricke,t  and  M. 
I><H'han  and  T.  MalnMi.J  Uotondi  is  of  the  opinion  that  soaps 
arc  ni»t  (Kn'ompostnl  into  alkaline  bisi4)ate  and  free  alkali,  but 
into  alkaline  scbatc  and  a  Inisit*  alkaline  s<'bat*'.  Fricke  <.H>n.>iders 
it  pn)bablc  that  in  tallow-cnnl  soap  the  smlium  olwitc  dissolves, 
while  the  sinlinm  palmitate  or  stcanitc  st'panUis  in  na<Teous 
thrrails.  lie  Inrthcr  lound  that  the  residue  left  l)v  lixiviatinsT 
M»ap  in  ei»ld  water  is  even  insoluble  in  hoi  water,  and  that  alcohol 
(lis>olves  onlv  t>.  IS  per  i*ent.,  it  beinu.  lunvever,  iVitlv  S4.»luble  in 
the  lu)t  solution  ot'  the  evtraetinl  popiion.  iV-ehan  an«l  Maben 
an'  o\'  the  opinion  that  l»v  the  s:iponitieaii<m  ot'  fats  m»t  only 
neutral  silts  ai*e  t'ormetl.  m»  that  the  pnKH>^  i^  ]it  T  «»nly  aci*«inling 
to  the  tollowing  *H|Uation^, 

r,H,i^  H«l,.<>,\  +  :!NallO  -.  .H  „n,,O..Na  +  (    II,.H<)1., 

I'.iluitiin  N,«.r  urn  I'X  .l>.'\- I.-  *»  •. -,  ■■■..*■>•  .   \i-.r"!"j. 

•  SoifoufrtUiKaut,  IS>»«.  S.  -.'v^. 
I  Mroufkl^ikmit,  l>S(i,  S.  ^^l. 
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OMb.  Sodlan  Iij4rusl4e.        Sodiom  olrat^.  (^Uc^rla. 

C,H^C„H„0^  +  3XaHO  -  3C„H«O.Xa  +  (,11/110^ 

but  also  basic  salts,  therefore,  salts  of  the  formula  NjH^'igHj^jO,) 
XaO.  By  treating  such  salt  with  (h>KI  >\'ator,  thov  flaiiii,  that 
decomposition  takes  place  acoonling  to  the  following  tH|uation  : — 

Tribftsle  M^loM  oImiU.  Wat^r.        Xeutriil  •«Hliam  o)Mt<i.    Soillum  hvtlntxid^. 

Xa^C„H330^NaO    +    H,0   -    0„H„(),Na    +    ^XallO. 

Of  the  above  opinions,  we  oonsiilor  }{oton(Ii*s  as  the  most  <H>r- 
rect.  His  experiments  to  determine  the  behavior  of  stKijis  towanis 
water  are  very  interesting  and  of  im(K)rtanee  as  n^gimls  tlie  niies- 
tioQ  upon  what  depends  the  aetion  of  soap  in  washing. 

He  prepared  a  pure  soap  by  precipitating  a  sohition  of  giMMl 
Ms^rseilles  (castile)  soap  with  common  siilt,  dissolving  tlio  pixvipi- 
tate  in  95  per  cent,  alcohol,  filtering,  evaporating  the  aleoh(»l  tn>m 
the  filtrate,  and  repeating  the  operatitm.  He  obtaincnl  in  this 
manner  a  soap  completely  soluble  in  boiling  water,  and  showing 
aa  alkaline  reaction  Avith  litmus,  but  etnitaining  neither  alkaline 
hydroxide  nor  alkaline  carbonate.  It  had  the  following  eoin|M>- 
sition : — 

I>rlo«!  ovor 
AlrilrI'Ml.      •ulphiirlo  acid. 

Wat*-r '2:).4l                — 

Fatty  acidj*  with  a  melting-point  of  10?^  F.  (U.DO  91.43 

SodiamoxidH 7.82  11.32 

Inorganic  saltH 0.1(5                0.31 

From  this  soap  Rotondi  preparwl  solutions  of  various  coikhmi- 
trations  and  subjected  them  tr)  dialysis  in  the  following  inauiuT  : 
1.  100  grammes  of  soap  comminuted  jw  nuu^h  as  possible?  were 
plart^  in  1  litre  of  distilled  water  and  subjected  to  dialysis  for 
thirty  days  at  a  temperature  of  oO^  F.  2.  100  grannn(\s  of  soup 
were  brought  into  2  litres  of  water  and  treatcul  like  \o.  1. 
3.  100  grammes  of  soap,  dissolved  in  2  litres  of  boiling  wa(<'r, 
were  subjected  to  dialysis  for  thirty  days  at  01)^  F.  4.  100 
(grammes  of  soap  in  J  litre  of  distilled  watcT  were  subjectcKl  to 
dialysis,  the  temperature  Ixiing  kept  every  day  at  17^)'^  F.  After 
the  expiration  of  the  time  the  different  diffused  and  non-diffused 
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fluids  were  evaporated  in  a  water-bath ;  the  residues,  after  drying 
over  sulphuric  acid,  gave  the  following  results : — 


Per  ceot.  of  sodium  oxide  In  the  retidaes 

ExperimeoU. 

or  the  dir- 

Of  the  nuo* 

failed  flalds. 

diffueed  flaid*. 

1      . 

• 

.     15.06 

10.81 

2      . 

• 

.     ir).34 

10.74 

3      . 

■ 

.     10.12 

9.56 

4     . 

• 

.     1G.58 

9.33 

The  quantity  of  diffused  soap  was  very  small  in  proportion  to 
the  non-<liffused,  especially  in  the  first  and  second  experiments. 

The  residues  remaining  after  the  evaporation  of  the  diffused 
fluids  are  soluble  in  hot  water,  the  solutions  not  becoming  turbid 
except  when  exposed  to  the  air  for  a  few  days.  The  residues  of 
the  non-diffused  fluids  are  only  sohible  in  hot  water,  and  become 
turbid  immediately  after  cooling.  By  continuing  dialysis  for  a 
sufficient  time,  a  residue  is  finally  obtained  which  cannot  be  dif- 
fused and  is  insoluble  in  hot  water.  Since  the  diffused  fluids 
contain  no  free  alkali,  Kotondi  draw^s  the  following  conclusions 
from  the  experiments  : — 

1.  Xeutnil  soaps  with  an  alkali  as  a  basis  (C„IT,„«,MOj)  are 
decomposed  by  water  into  basic  soaps  (C„ITj„.,MO,OMH),  solu- 
ble in  hot  and  cold  water,  and  in  aci<l  soaj)s  (CnH2n-i^^^a^"^^2nC^i) 
insoluble  in  cold  an<l  very  sparingly  soluble  in  hot  water.  2.  The 
decomposition  of  neutral  soaps  takers  place  more  freely  in  hot 
than  in  cold  water,  and  more  rapidly  or  more  slowly  according 
to  the  concentration  of  the  solution  and  the  prevailing  tempera- 
ture. 3.  The  basic  soaps  diffuse  freely,  but  the  acid  onas  with 
difficulty.  4.  The  solution  of  basic  soap  obtained  by  dialysis 
may  contain  some  neutral  soap,  which  ciin  be  decomposed  into 
basic  and  acid  soap,  until  the  solution  finally  contains  only  basic 
soap.  i).  By  the  decomposition  of  neutral  soaps  by  water  neither 
alkaline  hydroxide  nor  alkaline  carbonate  is  libcrat<'d,  which  is 
readily  .shown  by  precipitating  the  neutral  soaps  with  common 
salt  and  analvzin":  the  fluid  after  filtering. 

The  ac^tion  of  water  upon  soap  can  also  be  established  without 
dialysis.  Rotondi  prepared  a  solution  of  100  gramm(»s  of  soap  in 
1  litre  of  water  by  heating,  and  allowed  it  to  stand  in  an  oi)en 
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veaaA  for  twenty-four  hours.  By  filtering,  the  sohition  could 
then  be  separated  iiito  an  insohible  soap  (a)  and  into  a  fluid  one 
(6).  The  soap  a,  dried  over  sulphuric  acid,  gave  a  residue  which 
contained  10.17  per  cent,  of  sodium  oxide.  This  residue  was 
completely  soluble  in  boiling  water.  By  allowing,  however,  the 
solution  to  cool,  and  filtering,  an  insoluble  soap  remained  behind, 
which  contained  6.11  per  cent,  of  sodium  oxide. 

The  solution  6,  on  evaporating,  left  behind  a  residue  contain- 
ing 14.12  per  cent,  of  sodium  oxide.  By  allowing  it  to  stand  in 
an  open  vessel,  a  fibrous  substance  secreted  which  in  fourteen  days 
w|is  separated  by  filtration,  and,  after  dr}*ing  over  sulphuric  acid, 
eontained  7.84  per  cent,  of  sodium  oxide.  The  evaporated  fil- 
trate yielded  a  residue  which  contained  15.97  per  cent.  By 
allowing  it  to  stand  fourteen  days  longer  in  an  open  vessel,  a 
fresh  quantity  of  insoluble  substance  formed ;  nothing  more,  how- 
ever, separated  from  the  fluid  filtered  off.  On  evaporation  a 
residue  was  left  behind  which  contained  16.21  percent,  of  sodium 
oxide.  It  was  completely  soluble  in  cold  water,  showed  a  strongly 
alkaline  reaction,  could  be  completely  precipitated  with  common 
ealt,  and  tlie  fluid  filtered  off  from  the  precipitate  contained  neither 
alkaline  hydroxide  nor  alkaline  carbonate. 

These  exj)eriments  show  that  neutral  soaps  are  decomposed  by 
water  into  basic  and  acid  soaps;  that  the  former  are  completely 
soluble  in  cold  water,  while  the  latter  are  very  sparingly  soluble 
even  in  hot  water ;  that  the  basic  soaps  are  completely  precipi- 
tated by  common  salt,  whereby  no  alkali  is  liberated.  The 
ac|ueoas  solution  of  basic  soaps,  especially  when  hot,  yields,  with 
oleic  and  other  fatty  acids,  a  clear  fluid,  which  remains  so  on 
cooling,  provided  a  sufficient  quantity  of  basic  soap  bo  present. 
If  the  solution,  however,  remains  in  contact  with  air,  it  becomes 
turbid  in  a  few  days  by  the  formation  of  acid  and  basic  soap  from 
the  mixture  of  basic  and  neutral  soap  previously  formed. 

When  heated  the  basic  soai>s  dissolve  the  acid  ones.  The  solu- 
tion, on  cooling,  becomes  turbid  sooner  or  later,  acconling  to  the 
projiortion  of  basic  and  acid  soap  present.  This  explains  why 
ordinary  soa[J8  are  soluble  in  hot  water,  and  decomposition  is 
more  complete  than  in  cold  water.  Cold  aqueous  solutions  of 
basic  soape  do  not  combine  with  the  fats,  but  only  form  emul- 
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Rions  with  tlietn.  With  triolein  a  wliitc  mass  is  obtuiiicd  in  this 
muiiner  wliicli  looks  like  b^teii  cream  and  keeps  for  sc\-cral 
moiitlis  without  the  imrtielei)  of  oil  separating.  Heating  produces 
no  alteration  in  the  mass.  By  adding,  however,  80  [ler  cent' 
alfohol,  the  fat  separates  on  top  as  a  riear  fluid,  which  contaiiu 
no  glycerin ;  proof  that  the  fat  was  not  saponified,  but  formed  ■ 
an  emulsiiin. 

This  projwrty  is  also  jiosse.ssetl,  thuu^rh  in  a  loss  degree,  by  n 
dinary  neutral  amps,  ewpeciaHy  in  a  hot  »oIution,  since  they  are 
then  more  readily  decomposed  intw  biisic  and  acid  soaps  than  in  a 
cold  solntion.     Saponification  does  not  take  placv,  a.«  the  fiit  caS 
l>e  readily  separated  by  alcohol,  and  no  glycerin  is  found  in  the  ) 
ak-ohnlic  solution.     The  acid  soaps  do  not  possess  the  projuTtyiJ 
of  forming  emulsions,  even  in  the  heat,  or,  at  the  utmost,  ii 
very  slight  degree. 

By  conducting  oarbonif  acid  through  a  cold  aqueous  solntinif 
of  basic  soap,  a  milky  fluid  is  funned,  which,  however,  Iwcoinea' 
again  cWr  by  »tjmd!ng  in  the  air,  heating,  or  the  addition  of 
alcohol.  By  filtration  It  is  difficult  to  obtain  a  clear  fluid. 
Coinniou  salt  precipitates  all  the  soap  dissolved  or  suspendetl  !rt 
the  fluid,  the  nsidnal  fluid  being  fret  f  om  jJkal  ne  hydrosi(W 
and  alkaline  carbonate.     The  insolub  1  f  ba.  c  aiups  in  watefr 

containing  carbonic  acid  explains  wl  b.i.  c  anJ  entral  soapl 
(indcijeudent  of  tJie  inorganic  salts  coi  ta  ed  tl  u)  possess  lesil 
cleansing  power  when  used  with  water  str  gl  inpregnat«d' 
with  carbonic  acid. 

M'^hen  by  evaporation  water  is  withiirann  from  soap  solutioiur 
they  become  at  firitt  thickly  fluid  and  finally  so  viscid  as  l, 
permit  of  the  drawing  uf  threarb,  On  uooliug  the  thickly-fiutff 
solutions  form,  iiceording  to  circnmstanees,  cither  a  jelly  or  ^ 
solid  mass,  both,  however,  containing  a  large  quantity  of  water,, 
a  cousideniblc  portion  of  which  is  mechanically  fixed,  aa^ 
another  chemically,  and  is  retained  at  212"^  F.  This  allinity  i 
water  is  very  unequal  in  soaps  of  various  fats  and  constituUi! 
difici'cncefl'of  great  practical  iropurtiince.  It  manifests  itself, 
the  one  hon^,  tii  the  quantity  of  whUt  the  soap^  arc  tuipable  of 
fixing  on  ■■ongealing  ^as  a  rtilv  soaps  fn^m  solid  fiits  can  fix  more 
\viit*.*r),  and,  on  the  other  liaud,  in  the  behavior  towards  the  moiw 
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tare  of  the  air.  Dry  potash  soaps  strongly  absorb  water  from 
theair^  while  moist  soda  soaps  dry  in  the  air.  The  nature  of  the 
fiitty  acids  exerts  a  similar  influenee,  soaps  from  oleic  acid  being 
fiir  more  hygroscopic  than  those  from  solid  fatty  acids.  Exposed 
for  some  time  to  the  air — 

100  parts  bj  weight  of  sodiam  stearate    absorb     7^  parts  hy  weight. 
100         "  "  potassiara  stwarate    **       20  **  ** 

100         "  "  potassium  oleate        **     162  "  " 

Soaps  from  oleic  acid,  with  potash  as  a  basis,  even  if  pre- 
viously solid,  swell  up  gradually  to  a  jelly  on  exposure  to  the  air. 

The  solid,  hard  mass  congealed  from  soap  solutions  does  not 
present  a  homogeneous  body,  provided  its  percentage  of  water 
does  not  exceed  a  certain  degree ;  on  the  contrary,  crystiilline 
veins,  formed,  no  doubt,  by  alkaline  bistearate  and  alkaline  bi- 
palmitate,  appear  upon  an  opaque,  amorphous  ground.  Soaps 
from  coeoanut-oil,  palm-kernel  oil,  and  castor-oil  form,  however, 
an  exception,  since  they  congeal  to  an  entirely  amorphous  mass. 

In  the  presence  of  other  bodies  which  have  great  affinity  to- 
wards water  and  are  readily  soluble  in  it,  the  behavior  of  soaps 
towards  water  undergoes  material  altenitions.  A  piece  of  soda 
soap  floats  in  a  cold  concentrated  solution  of  common  salt  like 
mercury.  By  heating  the  salt  solution  the  soap  softens  to  a  thick, 
viscid  mass,  which  floats  on  top,  sharply  separated  from  the  salt 
solution,  and  on  shaking  separates  into  flakes,  collecting,  howev^er, 
again  when  at  rest.  The  soap  yields  thereby  water  to  the  salt 
sohition,  but  onlv  to  a  certain  amount  which  it  retains  fixed. 
Swla  soap  is,  therefore,  insoluble  in  cold  and  hot  concentrated  so- 
lutions of  common  salt. 

AVlien  sohitions  of  soap  and  of  common  salt  are  poured  together 
they  mix  only  to  a  certain  degree  of  dilution,  which  for  most 
soaps  must  be  very  great,  a  more  limited  degree  being  allowable 
only  for  soaps  from  cocoanut-oil  and  palm-kernel  oil.  More 
concentrated  solutions  deposit  themselves  in  separate  layers  over 
oaeh  other.  By  adding  to  an  aqueous  solution  of  soap  common 
salt,  the  latter,  for  its  own  solution,  withdraws. a  certain  quantity 
of  water  from  the  former,  separate  solutions  of  salt  and  soap  being 
thus  formed. 
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Sulutioiis  of  potassium  acetate,  ammonium  clilomic,  csloium 
chloride,  AD(1  soiliiim  carbonate,  and  Buipliatc  pnxluw  a  similar 
effect,  though  In  a  less  degree.  In  con  cent  rated  caustic  lye  muiit 
soapsare  iusoluble ;  all  are,  however,  soluble  in  weak  eaastie  lye, 

Puta^  HOikpti  are  decumpoeed  hy  ;^odium  salts,  for  instaoce, 
commou  sidt,  GlimherV  t-alt,  ete.,  the  (virre^iraiiding  potassium 
salt  (potassium  chloride,  potasciiuui  sulphate)  and  soda  soap  being 
forwed.  For  a  long  tioie  this  waa  the  only  method  oJ"  prepanag 
hard  goapa  in  Germany  ;  the  fat  wiib  saponified  with  potafih  lye 
and  common  salt  added  to  effect  an  exchange  of  brL-^e^,  which, 
however,  was  never  complete,  the  soap  thus  prepar«I  containing 
always  jiotash,  and  being  in  couseqiienee  somcwiiat  sttfter  and 
more  soluble  than  that  made  with  pui'e  soda  lye.  Tliis  process  is 
still  in  vogue  in  countries  where  wood  is  burnt  as  fiit^l  and  potash 
and  wood  ae^hes  are  abundant :  notably  in  Rit.Bsia  and  the  newly- 
settled  p(»rtions  of  the  United  States.  Germany  now  employs 
the  artificial  soda  in  almost  all  it.«  soaps,  and  is  making  much  of 
its  alkali  for  the  use  of  the  soaj)-l)oilcr  a«  well  as  of  the  gloss 
manufacturer  from  cryolite. 

It  was  formed}'  attempted  to  explain  the  detet^nt  projiertiea 
of  soap  on  the  basis  of  Chcvreul's  experiment.*,  raeutitmed  on 
page  08.     The  alkaline  saltrt  of  the  fatty  acids,  it  wsis  claimtid, 
were  decomposed  by  cold  water  into  ulkuliue  biseliatc  inaolobld 
ill  water,  and  into  free  alkali  soluble  in  water.     The  liberated 
alkali,  it  was  said,  then  exerts  a  dissi)Iving  influence  upon  grease 
and  dirt,  and,  being  sufficiently  dtlutetl,  without  attacking  the 
skin  or  clothes,  while  at  the  samu  time  the  liisehates  separated  bf^ 
the  water,  bnt  ansiM'ndeil  in  it,  envelop  tlie  greiLse  and  dirtdli 
aolveil  iViim  the  cluthiw  and  pivvcnt  them  from  being  again  pi 
uipitatcd  upon  the  fibre.     Tliat  this  theory  'm  incorrect  will 
seen  from  tlic  fact,  that  the  d(\x>ni|x>sitioii  into  alkalim>  hi«ebal 
and  free  alkali  is  only  complete  in  the  presonoe  of  Diiioh 
If,  therefore,  Chevitul's  opinion  were  iwrrect,  washing  oould 
better  accomplished  with  mnch  water  and  little  soap  than  wii 
much  soap  and   little  water,  which,  however,  is  not  the 
Furtlicr,  the  above-mentioned  deconiposiliou  ijtkes  place  only  ii 
iKtId  water,  hut  nut  in  hot,  in  which  the  sonp  is,  at  all  events,  iio(^ 
decomposed  into  acid  salt  and  free  alkali.     Cold  water  and  soa] 
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w^Hild,  therefore,  be  more  effective  in  washing  than  hot  water  and 
80s^,  while  the  reverse  is  the  case.  We  are,  therefore,  inclined 
ta.  accept  Rotondi's  theory  that  the  soaps  are  decomposed  by 
water  into  basic  soaps  which  are  soluble  in  cold  and  still  more 
freely  in  hot  water,  and  into  acid  soaps,  and  that  the  basic  soaps 
•have  the  property  of  converting  the  fats  into  an  emulsion. 

Knapp's  theory  deserves  attention.  He  is  of  the  opinion  that 
the  detergent  action  of  soap  is  principally  due  to  the  great  power 
of  wetting  substances  possessed  by  soap  solutions,  which  in  this 
respect  surpass  nearly  all  other  liquids.  The  dissolving  effect 
of  soap  upon  grease  and  dirt  presupposes  an  extremely  intimate 
contact  between  the  substance  to  be  dissolved  and  the  solvent, 
and  this  contact  is  rendered  possible  by  the  wetting  power  of  soap 
solutions.  Soap-water  penetrates  tissues,  etc.,  with  greater  ease 
and  more  completely  and  wets  the  surfaces  more  thoroughly  than 
raece  water ;  it  readily  dislodges  the  condensed  layer  of  air  upon 
the  sur&ce,  and  by  capillarity  forces  itself  between  the  surface  of 
the  substances  to  be  cleansed  and  the  adhering  particles  of  dirt, 
dissolving  and  removing  them. 

A  very  original  explanation  of  the  detergent  powers  of  soap 
has  been  advanced  bv  Professor  Jevons,  of  London.  He  observed 
that  inorganic  as  well  as  organic  particles  suspended  in  water 
remain  in  a  peculiar  shaking  and  trembling  motion,  provided 
their  diameter  does  not  exceed  ^^^  inch.  To  this  phenomenon 
he  applied  the  term  "  pedesis,"  a  Greek  word  meaning  a  motion 
by  leaps  or  bounds.  Upon  this  fact  JeVons  bases  his  explanation 
of  the  effect  of  soap.  We  would,  therefore,  have  to  suppose  that 
the  particles  of  soap  suspended  in  the  water  dash  at  the  particles 
of  dirt,  thus  dissolving  and  washing  them  away.  Nearly  all  sub- 
stances soluble  in  water  have,  it  is  claimed,  the  power  of  inter- 
rupting pedesis,  which,  according  to  Jevons,  explains  the  fact  that 
distilled  water  or  pure  rain-water  possesses  great  cleansing  power, 
since  it  produces  a  high  degree  of  pedesis,  while  the  compara- 
tivelv  small  effect  of  hard  water  is  due  to  a  considerable  decTease 
of  pedesis,  in  consequence  of  the  earthy  salts  dissolved  in  the 
water.  It  is  difficult  to  come  to  a  decision  about  the  value  or 
non-value  of  Jevons's  theory ;  for  us  it  is  toj  artificial. 
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CHAPTER  III. 

OCCURRENCE   AND   MANNER  OF  OBTAINING  AND  PURIFYING 

FATS   AND   FAT  OILS. 

Occurrence  and  manner  of  gaining  fats  and  oik, — The  fats  are 
widely  distributed  throughout  the  animal  and  vegetable  king- 
doms. In  the  animal  organism  fat  occurs  in  all  tissues  and 
organs  and  in  all  fluids  except  normal  urine.  In  plants  it  is 
found  partly  scattered  throughout  the  entire  plant  and  partly 
heai)ed  up  in  certain  organs,  es[)ecially  in  the  seeds  and  coty- 
leilons. 

The  vegetable  fats  found  in  moderate  climates  are  liquid  at  an 
ordinary  temiwrature.  They  are  obtained  by  commiimting  the 
seeds  and  subjecting  the  ma&s  to  strong  pressure,  or  extracting  it 
with  a  solv^ent  (carbon  bisulphide,  j)etroleum  ether,  etc.)  which 
can  be  readilv  volatilized  from  the  oil. 

Most  of  the  vegetable  fats  occurring  in  warm  climates  are  solid 
at  our  ordinary  temperatures.  They  are  mostly  obtaincnl  in  the 
countr}^  of  their  origin  by  boiling  the  oleaginous  seeds  and  fruits 
with  water.  Some  of  them,  such  as  palm-kernels,  copra  (the 
dried  pulp  of  the  cocoanut),  etc.,  are  also  ex  portal  to  Europe  and 
America,  where  the  fat  is  obtained  by  pressure  or  extraction. 

The  fat  from  animal  substances  is  generally  obtained  by  heat- 
ing over  an  open  fire  or  with  steam.  When  the  latter  is  used  it« 
action  is  generally  assisted  by  the  addition  of  acids  or  caustic 
alkalies.     From  bones  the  fat  is  generally  extracted  with  l>enzene. 

Pnrifi/inr/  and  refiniiuj  faU  and  oiU. — The  fats  and  oils,  no 
matter  by  what  method  they  are  obtained,  are  never  entirely  pure; 
thev  always  contain  more  or  less  foreign  substances  derived  from 
the  raw  materials,  which  form  an  obstacle  in  their  use  for  many 
purposes.  The  animal  fats  contain  generally  j>artielcs  of  flesh 
and  blood,  which,  if  not  removed,  would  in  a  certain  sense  act  as 
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ferments  and  accelerate  rancidity.  The  fats  are,  therefore,  puri- 
fied by  remelting  upon  water  over  an  open  fire  or  with  the  assist- 
ance of  steam. 

Vegetable  oils  contain  more  or  less  mucus  and  other  substances 
in  solution,  which  give  to  the  oil  a  milky  turbidity.  These  for- 
eign substances  exert  a  disturbing  influence  if  the  oil  is  to  be  used 
for  lubricating  or  illuminating  purposes,  it  becoming  soon  rancid, 
and  in  burning  chokes  up  the  wick  and  deposits  soot.  It  is,  there- 
fore, subjected  to  a  purifying  process  called  "refining,"  and  the 
oil  thus  treated  is  termed  "refined  oil.'' 

Oils  for  illuminating  purpases  are  best  refined  by  means  of  con- 
centrated sulphuric  acid,  the  quantity  required  varying  according 
to  the  condition  of  the  oil,  1  to  1 J  per  cent.  l)eing  generally  used 
when  the  oil  is  treated  at  an  ordinary  temperature.  The  oil  must, 
however,  not  be  too  cold,  as  it  then  becomes  too  thickly  fluid,  and 
the  substances  carbonized  by  the  sulphuric  acid  deposit  themselves 
vnth  difficulty. 

The  sulphuric  acid  is  added  in  a  thin  stream  and  with  constant 
stirring.  The  oil  assumes  a  dark  green  color.  Stirring  is  con- 
tinued until  a  drop  of  oil  placed  upon  a  porcelain  plate  shows 
that  the  carbonized  substances  have  coagulated  to  a  black  flake 
floating  in  the  clear  yellow  oil.  Stirring  is  then  discoutinued  and 
the  oil  allowed  to  stand  quietly  six  to  twelve  houi*s.  AVhen  the 
carbonizeil  substances  have  deposited  themselves  on  the  bottom 
the  oil  is  drawn  ofl^  into  a  large  vat,  and  one- fourth  to  one-third 
of  its  volume  of  hot  water  added.  It  is  then  stirred  moderately 
for  a  quarter  of  an  hour,  and  allowed  to  stand  until  the  oil  sepa- 
rates from  the  water.  The  latter  is  then  drawn  ofl*  through  a 
cock  })laced  immediately  above  the  bottom  of  the  vat,  and  the 
washing  of  the  oil  repeated  once  or  twice  to  remove  the  last  traces 
of  sulphuric  acid  adhering  to  it.  For  the  complete  attainment 
of  this  object,  it  is  recommended  to  add  some  lime-paste  or  chalk 
to  the  water  for  the  neutralization  of  the  sulphuric  acid.  Such 
addition  is,  however,  not  necessaiy,  and  is  rather  disadvantageous 
since  the  lime  is  apt  to  saponify  some  of  the  oil,  and  chalk  forms 
a  disagreeable  froth  in  consequence  of  the  development  of  carbonic 
acid.  A  small  quantity  of  soda  may,  however,  be  added  to  the 
last  wash-water. 
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Aftpr  the  acparntion  and  drawing  off  of  the  nil  from  the  last 
wash-water,  it  still  cinntaimi  soiup  aiiueoiis  particles  in  snspensioti. 
Thoy  are  (lp|W)sitP(l,  and  the  oil  rendered  entirely  dear  hy  etorirtg 
for  w)me  time  at  not  too  low  a  temperature.  Cliirification  is 
effeeted  still  more  (juiekly  by  adding  Pome  eommon  salt  to  the  oH 
twfore  utoring  it, 

TrcHtnient  with  sulphiirie  aeid  is,  no  doubt,  tiie  best  method 
for  refining  oils  for  illiitninating  pnrjiosep;  for  oils  for  Inlmcatiflg 
pHrjKwtes  it  is,  however,  not  piiitalile,  or  at  least  oils  thn»  refinod 
must  1k!  snhjeeted  to  *ii>eoial  treatment.  While  the  opinion,  so 
frwpiently  expressed,  that  oils  ti-eatod  with  sulphtirie  acid  always 
rolaiii  mtw  of  il,  is  not  corret-t,  becanse  the  ^ulphurii'  aeid  c«n  be 
riwrtily  rcmovcti  hy  boiling  with  water,  oils  thns  refined  always 
(•oiitaiii  free  fatty  acidic,  iind  iniist,  therefore,  \k  rejected  as  liibri- 
auitf,  if  not  prcvioiifly  snhjtTtwl  to  a  sjxteinl  proees.-;  Ut  free  them 
IViwn  aeid.  This  is  eiTeeted  hy  varions  nu-th'jds.  One  frequently^ 
enipliiycd  MinidNt^  in  troitiiig  the  oil  with  calcium  earlwnate 
(m«rhle  powder).  This  inelho<I  is,  however,  not  ^litablc,  as  the 
enrliomitc  uC  lime  will  only  remove  traces  of  jjulphiiric  add,  bot 
not  the  fWic  fatty  ai-iiU.  Hy  another  pr^Kwas  the  oil  is  treated 
with  a  few  per  cpnt.  nf  lye.  Tliis,  however,  has  the  disadvantage 
that  the  soaji-jMiyti-  formed  dejiosits  with  diRkuilty,  It  is,  there- 
fore, ln-st  to  nw  erineciTtrateil  dilution  of  soda  luid  boil  the  whole 
with  Ktenm. 

To  av'iid  the  romintiun  of  free  fiitty  ac'ids,  Bareswil  has  proil 
ItOMil  to  treHt  the  oils  with  alkalies  instead  of  neids.     The  oil 
ooni{t<>niid<Hl  with  '2  to  .'{  ]>er  (vot.  of  c(>n(<entnite<l  potai^h  or  sntlft 
lye.  then  tlioron)rlily  stint-jl  and  gradually  healed.     If.  howcveiv, 
pure  eaustie  lye  is  used,  we  have  again  to  oonteiid  with  the  i 
that  the  oil  elurifl<*  with  diHieulty.      ll  h  therefore  better  to 
lyes  not  entin-ly  mustir,  and  even  in  tliiti  ease  elnrifiention  is  i 
C|tK-ntly  eonneetwl  witli  diflirulti(>H,  and  entirely  elear  oil  is  gei 
rally  only  ubtatnetl  hy  filtrotiou,  wbieh  i»  tistiallv  eswuted  thi 
layer"  ol'  pnivel,  the  iip(ier  oii^  iH>nKi^ttng  of  coarse  gravel, 
nest  of  tiller,  and  the  Ia.tt  of  wnd. 

Blitirhiwj  of  oUit  iuhI  jhln. — The  intthocts  ««>tl  for  blcadiing 
oil*  and  fat*  are  )[enenilly  tlif  mim-  a*  i»  titlier  industrw 
and  tijfhl  ami  ehemiral  aip-ntu;  aniitng  tW  latti*r  iH-it^  lye. 
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phoric  ac^d,  sulphurons  acid,  chlorine,  potassium  pormanganato 
and  potassium  bichromate  in.  connection  with  acid. 

Light  has  an  oxidizing  effect  upon  all  oi^nie  coloring  sulv- 
8tanceSy  tliis  action  depending  partly  on  an  oxidation  and  a  di.s- 
oxidation  of  the  coloring  matter.  Of  great  importance  is  the 
action  of  sanlight  upon  volatile  and  fat  oils,  as  they  are  not  only 
bkaebed,  but  the  first  are  also  quickly  rcsinified,  and  the  latter 
SQon  become  rancid.  Small  quantities  of  oil  arc  frequently 
bleached  by  exposure  to  air.  For  this  puqiose  the  oil  in  glass 
balloons  or  in  flat  zinc  boxes  is  exposed  to  the  sunlight.  On  a 
laige  scale  bleaching  with  air  and  light  is  frequently  employed 
for  palm-oil,  to  which  we  will  refer  later  on. 

In  soap  factories  lye  is  much  used  for  bleaching  linseed  and 
cottonseed-oil,  6  to  10  per  cent,  of  potash  lye  of  28^  to  30°  B.,  ac- 
cording to  the  condition  of  the  oil,  being  usually  employed  for  the 
ptirpose.  The  oil  is  first  heated,  best  by  direct  steam,  and  the  lye 
then  added  with  vigorous  stirring.  The  soap-paste  separated  in 
allowing  the  mass  to  rest  is  best  used  for  dark  soft  soaps.  Where 
the  demand  for  the  latter  is  a  sufficiently  lai^  one,  bleaching 
with  lye  is  simple  and  cheap.  But  where  the  demand  is  chiefly 
for  pale,  transparent  soft  soaps,  bleaching  with  sulphuric  acid  is 
prefered.  .  For  2000  pounds  of  oil  60  to  80  pounds  of  sulphuric 
acid  of  66^  B.,  previously  diluted  with  20  j)ounds  of  water,  are 
used.  (In  diluting  sulphuric  acid  with  water,  the  acid  is  poured 
into  the  water.)  The  diluted  acid  is  then  poured  in  a  thiu  stream 
into  the  oil,  stirring  constantly.  The  oil  soon  acquires  a  dark 
green  color,  and  stirring  is  continued  for  twenty  miinites.  120  to 
160  pounds  of  waiiii  water  are  then  poured  through  a  rose  over 
the  oil  and  thoroughly  mixed  with  it  by  stirring.  The  oil  now 
assumes  a  pale  green  color,  which  indicates  the  success  of  the 
bleaching  process.  The  oil  is  then  covered  and  allowed  to  stand 
for  a  few  davs  for  clarification.  It  has  then  a  milky-white 
appearance,  due  to  finely  divided  jmrticlcs  of  water,  and  can  be 
imniediately  used  for  the  manufacture  of  pale  soft  soaps. 

For  bleaching  with  sulphurous  acid  it  is  best  to  use  sodium  bi- 
sulphide, a  concentrated  aqueous  solution  of  which  exerts  a  pow- 
erful bleaching  effect,  but  still  more  so  by  compounding  it  with 
86Bie  sulphuric  acid ;  the  latter  should  be  diluted  and  very  grad- 
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iiiiHy  added,  as  ollicrwiw  ii  U«)  violent  dtveloptiioiit  of  sulphiirolw 
bphI  is  intnMlucfd.  For  blenching  UHl  [loumls  of  oil  1  to  IJ 
pounds  of  Hotliuui  l»isiilpliid(?  an;  rtKiuircd. 

For  bleaching  with  calcium  chloride  jwur  alwiit  ten  times  its 
weight  of  wntor  over  it,  let  the  luixtuiv  Htan«l  for  some  time, 
fr(M|iiently  stirring  it,  and  then  allow  the  sediment  to  settle.  Of 
the  su|)ernatnnt  litjnor  add,  with  constant  stirrlii);,  to  the  oil  to 
be  bleached  (jirevioiislv  coniiKinndcd  with  some  Mntpluiric  aeici) 
until  the  oil  appeal's  to  be  jsiifticientty  bicaclietl.  It  is  th«H 
washc*l  with  hot  walcp  iimi  clarified  by  filtering.  Tiiis  method 
of  bleaching  cannot,  however,  be  reeoniiuended  on  awoiitit  of  tlw 
chlorine  developed  iittaolciiig  the  oils  and  fiitH  t^io  strtuifjly, 

I'otasMiHm  {tcmianganate,  in  eonnectioii  with  stilphiiric  acid, 
was  formerly  much  used  for  blcachlnp  palm-oil.  A  solntiun  of 
the  ]>crnmnganate  stmiigly  ucidiiluted  with  sntphnric  acid  wait 
added  with  coi»;tant  stirring  to  the  incited  pulni-oil,  and  the  stir- 
ring continued  J  to  1  hour.  The  oil  was  then  allowed  to  rest 
njjtil  the  next  day.  The  bleachetl  oil  deposited  il.-elf  ui»on  the 
brownish  fluid  ;  this  wm  removed  and  the  oil  repeatedly  wushed 
with  hot  water  and  then  nllowwl  to  st-ttlc:  pyroliisitc  (peroxide 
of  mangftnewe)  was  frequently  substilntcil  for  pntassltim  penng 
giimito.  To  the  heated  oil  eonipmndiil  with  dilute  sulphiii 
acid  wan  added  in  small  quantities  and  uith  constant  etin 
finely  pulverized  pyrolnsite,  until  the  mas.-',  at  first  black, 
siimetl  a  light  appeiiniiiix>.  The  pnK<(<s«  was  then  finished  in  tin, 
s>ame  manner  as  with  the  putn^iini  ]>crmaugtinatc. 

Rjth  of  these  prtK-esses  are  now,  hwwever,  generally  supcr^' 
seded  by  thni  of  blenching  with  potassium  bichromate,  which 
was  first  pnblishwl  by  Watt  in  1836.  "While  he  used  i>otn»- 
««m  bichromate  and  Milphuric  acid,  hydrwhioric  acid  is  noir 
generally  snbstitutwl  for  the  laller.  IpViill  recommended 
process,  not  only  for  palni-nil,  but  also  for  tallow  and  other  fats. 
Its  execution  is  similnr  to  that  with  ixiliissiuin  ptTmanganatP  and 
sulphuric  acid,  and  we  will  refer  lo  it  more  fully  under  palm-oil. 
Watt  alwi  publishwl  a  process  to  iv(fain  the  potjicsiiim  chroniate 
tiscd.  The  green  lye  formed  lieiiciUh  the  tlil  is  diiiM  ii  <ifr.  diluted 
with  water,  and  then  compounded  with  thick  liriie-pa^tc  until  the 
sulphuric  acid  is  s)itunili-<l,  /.  <■.,  until  the  acid  i-eaclioii  disiippt-arsi. 
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The  formed  gypsiam  i8  then  allowed  to  deposit,  the  clear  green 
aolatioii  drawn  off,  and  after  washing  it  once  more,  carefully  pre- 
cipitated with  milk  of  lime  until  the  green  color  disappears. 
The  precipitate  is  thoroughly  washed,  dried,  and  heated  to  a  red 
heat  upon  an  iron  plate.  The  powder  gradually  becomes  yellow, 
and  can  be  nsed  for  fresh  bleaching  operations  by  compounding 
it  with  sulphoric  acid  so  that  the  latter  slightly  preponderates. 
This  process  of  Training  the  bleaching  agent  will  of  course  only 
pay  where  very  large  quantities  are  used. 

Since  peroxide  of  hydrogen  is  now  manufactured  on  a  large 
scale,  it  is  recommended  as  a  bleaching  agent  for  oils.  The 
aqueous  solution  brought  into  commerce  contains  ten  volumes  of 
the  peroxide,  and  must  be  intimately  mixed  with  the  oil.  It 
does  not  act  very  energetically  and  much  slower  than  the  bleach  - 
ing  agents  previously  mentioned.  Upon  many  oils  it  exerts  no 
bleaching  effect  whatever ;  linseed-oil,  for  instance,  w^iieh  was 
beautifully  bleached  by  sulphuric  acid,  was  scarcely  touched  by 
peroxide  of  hydrogen. 

Animal  charcoal  has  also  been  recommended  for  bleaching  oils ; 
it  is,  however,  not  well  adapted  for  the  purpose,  as  it  very 
quickly  loses  its  bleaching  power. 
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CHAPTER  IV. 

EXAMINATION   OP  FATS   AND   PAT  QUA. 

In  examining  fats  and  fat  oils  problems  of  varj'ing  natures 
may  present  themselves  for  solution.  It  may  be  required  to  de- 
termine the  ehemical  constitution  of  a  fat,  its  identity,  its  percent- 
age of  solid  and  liquid  glycerides,  glycerin,  and  free  fatty  acids, 
and  an  intentional  or  unintentional  oontaminaticm  with  other  fats 
or  oils,  or  with  foreign  admixtures.  The  solution  of  the  first 
problem — the  chemical  constitution  of  a  fat  or  oil — belongs  to 
science,  and  therefore  does  not  require  our  attention  here;  the 
other  examinatioiLS  are,  however,  fnxpiently  required  in  the  fat 
industry,  and  we  will,  therefore,  refer  to  various  methods  in  use. 
They  may  be  divided  into  three  classes :  1.  Otyanoleptic  rnethoch; 
2.  Physical  methods  ;  and  t3.   Chemical  methods. 

1.  Orff analeptic  methods, — The  organoleptic  means,  i.  r.,  odor, 
taste,  and  color,  arc  genenilly  employed  in. commerce  as  criterions 
of  the  quality  of  an  oil.  Their  u?>e  requires,  of  coursi*,  great 
experience,  and,  besides,  they  are  by  no  means  reliable,  sinc»e  the 
a)lor,  taste,  and  odor  of  oils  not  only  undergo  alteration  by  age, 
but  varv  accord inti:  to  derivation ;  lins(»i*d-oil  from  Russian  seinl 
having,  for  in-^taiice,  a  different  taste  from  that  from  Indian  seed. 
The  odor  of  an  oil  is  generally  tested  by  rubbing  a  few  droi)s 
u});)n  the  palm  of  the  hand.  It  litis  also  be(Mi  proposed  to  care- 
fully heat  a  fewdrojis  of  the  oil  to  be  examined  in  a  small  j)orce- 
lain  dish,  and  wiun  siilfi.^iently  cool  to  rub  some  upon  the  palm 
of  the  hand  and  siu'^ll,  carefully  coinp.iring  the  otlor  evolved  with 
that  arising  from  a  known  pure  sample  of  the  same  kind  and 
quantity  of  the  oil  similarly  treated. 

PJii/siral  m'fhnds. — Of  the  physical  prop^rtie-^  it  has  been  at- 
tempted to  utilize  the  following  in  testing  oils:  ( 'ohesion,  vis- 
cosity, specific  gravity,  mi'lting  and  congealing  points,  solubility 
in  glacial  acetic  acid,  and  electric  conductibility. 
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Under  phenomena  of  cohesion  we  understand,  in  tliis  case,  the 
form  a  drop  of  oil  assumes  in  falling  upon  a  glass  plate  or  the 
flat,  smooth  bottom  of  a  porcelain  dish.  Chatin  and  Thonilin.son, 
who  made  these  forms  the  subject  of  special  investigation,  found 
that  certain  varieties  of  oil,  and  even  mixtures,  assume  definite 
forms  by  their  particles  holding  closer  together  or  spreading  out 
more  on  the  edge. 

The  oils,  as  previously  mentioned,  are  distinguished  at  an  ordi- 
nary temperature  by  a  certain  degree  of  viscosity.  This  can  he 
readily  ascertained  by  noticing  the  time  rec^uircd  by  ecjual  quan- 
tities of  oil  to  flow  at  the  same  temperature  from  an  aperture  of 
kqown  wndth. 

The  determination  of  the  specific  gravity  is  of  greater  importance 
for  testing  oils  than  the  preceding  methods.  Special  areonietei*s, 
soK^lled  oleometers  or  oil-balances,  have  been  constructetl  for 
commercial  use.  They  are  so  weighted  or  graduated  as  to  adapt 
themselves  to  the  densities  of  the  leading  fixed  oils;  The  inj?tru- 
ments  in  general  use  are  Gobby's  and  Leftbvre's  oleometer,  Fish- 
er's oil-balance,  and  Brix's  areometer  for  lighter  liquids.  The 
scale  of  Gobby's  oleometer  is  divided  into  50^,  and  it  fltmts  at  0"^ 
or  zero  in  pure  poppy-oil,  at  38°  or  38.5*^  in  pure  almond-oil, 
and  at  50^  in  pure  olive-oil.  The  standard  temperature  of  the 
instruments  made  in  England  is  now  60°  F. ;  of  those  made  on 
the  Continent,  54.5°  F.  The  oil  must  therefore  be  brought  to 
this  normal  temjKirature  before  testing  it  by  plunging  the  glass 
cylinder  containing  it  into  either  hot  or  cold  water,  as  the  case 
may  Ik;  ;  or  a  c*orrection  of  the  observed  density  must  Ix?  made. 
Tlie  last  is  done  by  deducting  two  from  the  indication  of  the  in- 
.*^trunient  for  each  decree  of  the  thermometer  above  the  normal 
tem|X}rature  of  the  instrument,  and  adding  two  for  every  degree 
Ik'Iow  it.  Thus :  Suppose  the  temjx^rature  of  the  oil  at  the  time  of 
the  cx|x^rimeiit  is  60°  F.  and  the  oleometer  indicates  61°;  tlicn — 

60.0°  ac*tual  temperature. 
54.5°  normal  temperature. 

5.5°  difference. 
Indication  of  the  oleometer  61.0° 
The  difference  5.5  x  2  =      11.0° 


Real  density,  50.0* 
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'g-  IS-  lJ])Oii  the  seaie  of  I^ffilivre'd  olcsome- 

t<;r  (Fig.  15)  are  inditntcd  the  specific 
firavities  of  the  principal  oils  occurring 
in  wimnierce.  As  the  space  is  too  lim- 
it«l  to  place  four  figures  alongside  each 
other,  the  fiivt  aud  I»fit  detrtuiala  are 
omitted.  On  the  place  fur  colsa  oil, 
for  instance,  stands  the  figure  15,  which 
ranat  be  read  0.i)150  specific  gravity. 
On  the  left  of  the  scale,  opposite  to  tlie 
figures  of  the  specific  gravity,  are  the 
names  of  the  varions  oils.  To  iWili- 
tate  the  reading,  the  oils  are  indicated 
by  a  color  as  near  alike  as  that  arajiiired 
by  them  by  the  teat  with  sulphuric 
acid.  The  standard  tempcratnre  of  the 
oleometer  is  lo"  C.  (59^  F.).  If  oils 
are  tested  at  a  different  temperature, 
the  difference  in  the  specific  gravity  is 
0.(HJ1  more  or  le^s  for  e«ch  1.5'^  (X 
iibovc  or  below  the  standard  tempt 
tare  ;  therefore  0.0(12  for  every  3° 
0.004  for  every  6^  C,  and  so 
18°  C.  {64.4°  F.)  TrfVi  ™'ist  001 
(luently  l>e  addeil  to  the  specific 
ity,  and  at  12^  0.  (53.6°  F.) 
sulrtracted. 

Although,   generally   speaking, 
balances  give  good   results  in   testing 
oils  as  to  their  purity,  the  statements 
cannot  be  implicitly  relied  on.      The 
s[)eeilic  gravities  of  oils  vary  very  little, 
and  exact  experimeuM  have  shown   that  the  variations  of  the 
si>ecific  gravity  of  one  and  the  same  variety  iil'  oil  ai-e  frcijuently 
3  tlie  different  betwei>n  the  oil  and  another  used  as  an 
adulterant.     Tu  this  must  further  he  added  the  diffieuity  of  exe- 
cuting exact  arcomelrtca!   measures  with  such  thickly-fluid  sui>- 
stanoe.n  a"*  oil.     To  overcom?  this,  Liurot,  in  1841,  construol 
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an  oil-balance  for  tegting  the  oils  at  212^  F.,  but  this  proved  of 
little  service,  especially  since  Seharlach  has  shown  that  oils  do 
not  expand  equally  by  heating.     The  determination  of  the  spe- 
cific gravity  as  a  means  of  testing  fat  oils  is  therefore  limited  to  a 
few  cases,  and,  generally  speaking,  cannot  l>e  considered  reliable. 
For  the  determination  of  the  melting-poinis  of  fats  various 
methods  have  been  proposed,  of  which  the  following  are  the  most 
important:   1.  Suck  the  melted  fats  into  capillary  tnbes,  and 
after  allowing  the  fat  to  congeal,  place  the  tubes  in  a  vessel  with 
wat^r.     Heat  slowly  and  note  by  a  thermometer  dipped  into  the 
water  the  temperature  at  which  the  fat  becomes  transparent ;  this 
is  tlie  melting-point.     2.  The  melted  fat,  according  to  Bonis,  is 
brought  into  capillary  tul)es  open  on  both  ends.     When  the  fat 
is  congealed,  the  tnbes  are  placed  under  water  and  heat  is  slowly 
applied.     The  melting-{)oint  is  that  degree  at  which  the  fat  is 
pressed  upwards  in  the  tube.     3.  A(xx)rding  to  Pohl,  the  bulb  ot 
a  thermometer  is  coated  with  a  layer  of  fat  about  three  milli- 
metres thick,  and  after  allowing  the  fat  to  congeal  the  thermome- 
ter is  placed  in  water.     Heat  is  then  slowly  applied  and  the 
temperature  noted  at   which    the   fat   become  transparent   or 
melts  off. 

The  last  method  gives,  according  to  Ruedorff,  the  best  results, 
though  that  none  of  them  is  entirely  reliable  is  shown  by  the 
great  variation  in  melting-points  of  fats  as  given  by  the  various 
observers,  the  statements  in  reganl  to  the  melting-point  of  tallow 
varying,  for  instance,  between  98.5°  and  139°  F. 

A  method  first  proposed  by  Julius  Lowe  gives  always  the 
same  results.  It  is  based  upon  the  fact  that  an  electric  current 
of  low  iK)wer  interrupted  by  a  layer  of  fat  can  set  in  motion  an 
alarm  as  soon  as  the  fatty  substance  ceases  to  prevent  the  passage 
of  the  current.  The  apparatus  (Fig.  1 6)  used  consists  of  a* por- 
celain eapsule  about  two  inches  deep  and  three  and  a  half  inches 
wde,  filled  with  mercury,  which  is  placed  in  a  small  coj)per 
water-bath,  Wa.  By  means  of  a  clamp  attached  to  a  retort- 
stand,  Si  J  an  accurate  thermometer,  T,  inclosed  within  a  glass  tul)e 
(to  avoid  changes  of  temperature  by  the  surrounding  air)  is  im- 
mersed in  the  mercury.  By  means  of  the  same  retort-stand  a 
rather  thick  platinum  wire,  P,  is  firmly  fixed  so  as  to  dip  a  short 
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<liistan<<o  into  the  mercury.  f>ni'  end  of  (his  wire  is  bent  into  an 
eye,  wliidi  is  coimpctwl  with  the  oojiper  wire  of  tlie  zinc  pole  of 
thp  baltm'.  The  platinnm  wire  itself  is  inserts!  into  a  ^Ihhe 
tulw,  nmt  seeiiped  with  sealinjr  wax  for  the  piiriww  of  keepiug  it 
straipht  and  rigid.  For  the  continuation  of  tlie  current  amithor 
thinner  ptatiunni  wire  di|»  into  the  raepcury  and  connects  witb  u 
ctipIKT  wire  leading  to  the  alarm.     The  other  pole  of  the  ImiI- 


Fi?.  I'i. 


t«ry  is  in  direct  connection  with  tiic  larter.  If  the  npl»iratU8  1 
properly  constroctefl,  the  alarm  ^lonld  inntautiy  sound  on  doHing 
tlic  rnrreut.  Having  ma<le  tins  preliminary  trial,  the  stout 
ptutinum  wire  7*  is  diwonnttrtL-d,  xts.  lower  end,  which  had  dipped 
into  the  mercury,  strongly  ignitwl  ami  allowed  t<j  cool  under 
mcrcurj',  after  which  it  is  (|nickly  plnng<-<l  into  the  almost  melted 
fat  substance  the  mplting-i>oint  of  whieh  w  to  l>e  dett^rnihted. 

The  ««tinjr  need   not  l>c  thicker  than  a  few  millimetres  in 
order  to  interrupt  tlie  current.     On  now  re-conneiiing  the  plati- 
num wire  with  the  apparatu!^  as  licfore,  the  ourre>iit  cannot  \ 
and  tlie  alarm  will  nut  sound.     But  if  the  waLcr-lialli,  aud  with  J 
it  tlie  mereury,  l)e  gradually  hcattd,  a  point  will  bo  reached  i 
wliieli  the  (Hjating  around  the  end  of  tlie  wire  melts,  and  by  tboijfl 
re-cstabllshnient  of  tlie  cnrnnit  the  alarm  will  be  sounded.     AtJ 
thin  moment,  which   indicates  tlic  iicinal   mcltinjr-jminl  of  tht] 
Mibstnnce,  the  teniinnUuR'  is  iiiitl  nf!*. 
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For  the  determination  of  the  congealing  point,  the  fat  is  first 
mekei  at  as  low  a  temperature  as  possible,  so  that  particles  of  iin- 
melted  fat  still  float  in  the  melted  portion  ;  it  is  then  allowed  to 
coDgeal  with    constant   shaking,      fiy  noting   from   minute  to 
minate  the  temperature  by  means  of  a  thermometer,  it  will  be 
se^  that  with  some  fats  the  temjx^rature  sinks  to  a  certain  degree, 
and  after  remaining  constant  for  some  time  sinks  still  further. 
As  the  fat  congeals  during  the  constant  temperature,  the  latter 
must  be  considered  the  congealing  jwint.     With  other  fats  the 
temperature  sinks  to  a  certain  degree  while  they  congeal  more  and 
more;  but  then  rises  several  degrees,  whereby  the  lats  become  en- 
tirely solid.     With  some  of  these  fats  the  maximum  to  which 
the  temperature  rises  is  constant,  and  is,  therefore,  to  be  considerwl 
as  the  congealing  point ;  other  fats  do  not  show  this  constancy, 
and  an  exact  determination  of  their  melting-points  is,  therefore, 
impossible. 

E.  Valenta  has  recommended  the  beharior  of  fain  and  fat  oils 
towards  glacial  acetic,  add  as  a  means  of  testing  them.  By  ex- 
periments he  ascertained  that  most  animal  and  vegetable  fats  are 
more  or  less  soluble  in  glacial  acetic  acid,  but  thAt  thfc  behavior 
of  the  various  oils  varies  so  much  that  it  can  be  advantageously 
utilized  for  their  characterization.  He  made  his  exix^riments  by 
intimately  mixing  in  a  test-tube  equal  parts  of  oil  and  glacial 
acetic  acid,  and  exposing  the  mixture  to  various  tenii)eratures. 
Of  the  examined  fats  dissolved — 

1.  Completely  at  an  ordinary  temperature  (.19°  to  08^  F.) :  olive- 

kernel  oil  and  castor-oil. 

2.  f  ompU»tcly  or  nearly  completely  at    from  73.5°  F.  to  the 

lK)iling  temperature  of  the  glacial  acetic  acid  :  palm-oil,  bay- 
oil,  expressed  nutnu»g-oil,  cocoanut-oil,  palm-kernel  oil, 
illcKjpa-oil  or  Mahwah  butter,  olive-oil,  cocoa-oil  or  butter, 
sesame-oil,  pumpkin-seed  oil,  almond-oil,  cotton-seed  oil, 
peanut-oil,  Himalayan  apricot-oil,  beef-tallow,  American 
Ixme-fat,  cod-liver  oil. 

3.  Inc<miplete  at  the  l)oiling  tenij)erature  of  glacial  acetic  acid  : 

colza-oil,  rape-oil,  hedge-radish  oil. 
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For  distinguishing  the  separate  fats  of  the  second  group^  equal 
vohimes  of  fat  and  glacial  acetic  acid  were  slowly  heated  in  a 
test-tube,  with  frequent  shaking  to  a  completely  clear  solution, 
then  allowed  to  cool,  and,  by  means  of  a  thermometer  dipped  in 
the  fluid,  the  temperature  determined  at  which  the  clear  solution 
commenced  to  become  turbid.  Tlie  following  table  shows  the 
average  results  of  these  observations : — 


Solntlon  Id  eqnal 

Specific 

parts  of  glacial 

Name  of  the  fats. 

gravity 

acetic  aciu 

Remarks. 

at  09°  F. 

becomes  tiirbld  at 

Palm-oil       .     . 

^^^ 

73.50  p. 

Fresb  fat. 

Bay-oil 

~— 

79-v*'0.5 

Old,  rancid  fat. 

Expressed  nutmeg-oil 

— 

80.5 

—            — 

Cocoanut-oil     .     .     . 

— 

lt»4 

—            ^ 

Palm- kernel  oil    .     . 

.— 

118.5 

Old,  rancdd  fat. 

lUoopa-oil  or  Mahwab 

0.9175 

148 

Obtained  in  the  laboratory 

butter 

from  the  seeds  of  Bcusia 

longi/oiia. 

Green  olive-oil      .     . 

0.9173 

185 

Oil  from  the  second  pres- 
sure; contains  very  likely 
a  considerable  quaoUty  of 
olive>kernel  oil. 

Cocoa  butter    .     .     . 

— ^ 

221 

Sesame-oil  .... 

0.9213 

224.6 

Pumpkin -seed  oil 

0.9241 

22H.5 

Crude  Hungarian  oil. 

Almond-oil       .     . 

0.91^tj 

230 

From  sweet  almonds. 

Cotton-seed  oil      .     , 

0.9228 

230 

Olive-oil  (yellow) 

0.9149 

2:^1.5 

Oil  from  first  pressure. 

Peanut-oil  .... 

0.9193 

233.5 

Apritiot-oil        .     .     . 

0.9191 

237 

Beef  tallow       .     .     . 

1 

2(»3 

Beautiful,    hard   tallow 
from  Italian  trade. 

American  bone  fat 

— 

194-203 

Cod- liver  oil     .     .     . 

1 

213 

Notwithstanding  the  fact  that  the  tenipenitures  at  which  the 
turbidity  of  the  s?C)hition  of  ghicial  acetic  acid  aunnicnces  are 
subject  to  considerable  variations,  chiefly  due  to  the  varying 
{Hjrcentage  of  frt^  fatty  acids  in  the  fat,  this  niotluKl  i.s  very  use- 
ful for  testing  oils,  especially  in  connection  with  others. 

Kousseau  many  years  ago  made  attempts  to  utilize  the  electrical 
comlucUbiliiy  of  oils  for  testing  them.  His  metlKnl  was  based 
upon  the  fact  that  all  fat  oils,  with  the  exception  of  olive-oil,  are 
good  conductors  of  electricity.     He  constructed  a  special  ap|)a- 
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mtus,  which  he  termed  '^  diagomder ;''  but  the  results  obtaiued 
mere  not  sufficiently  aoourate.  Rousseau's  idea  has  been  recently 
l^a  -taken  up  by  Palmieri^  but  scan^ly  with  any  better  results. 

Chanical  methods,— T\ie  chemical  methixls  employed  for  the 
examination  of  fats  are  based,  1,  upon  the  fact  that  oleic  acid  is 
converted  by  nitrous  acid  into  solid  ete'idic  acid,  while  linoleic 
acid  is  not  altered;  2,  upon  the  increase  of  temperature  the  oils 
show  with  concentrated  sulphuric  acid  ;  3,  upon  the  fact  that  the 
diflerent  oils  can  fix  a  varying  quantity  of  calcium  hydrate ;  and 
4,  that  they  can  fix  a  varying  quantity  of  Min^*  Other  chemical 
reactions  used  refer  more  to  immaterial  constituents  which  the 
fets  have  absorbed  or  retained  in  the  evolution  from  the  vegetable 
or  animal  body  from  which  they  are  derived. 

The  simplest  manner  of  executing  the  elcndin  ted  is  to  place  a 
few  drops  of  the  oil  to  be  examined  upon  water  in  a  test-tube, 
and  introduce  gas  developed  by  the  action  of  nitric  acid  u|x)n 
iron  filings.  The  oleic  acid  of  non-drying  oils  is  converted  into 
a  rigid  mass,  while  the  drying  oils  separate,  according  to  their 
quantity,  ia  drops  or  as  liquid  layers  upon  the  surface.  The  color 
of  the  elaidin  formed  is  characteristic  for  various  oils,  though  it 
cannot  be  implicitly  relied  upon,  since  there  is  a  possibility  of  the 
drying  oils  not  being  distinctly  separated  on  account  of  being 
enveloped  by  the  drying  ones. 

The  increase  of  temperature  arising  from  Uie  admixture  of  con- 
ventrated  sulphuric  acid  with  the  fatty  oils  as  a  test  of  their  purity 
was  first  proposed  by  M.  Maumene.  Fehling,  Casselmann,  and 
Allen  re-examined  the  subject,  and  in  a  treatise  recently  published 
by  Maumene,  he  considers  this  method  as  the  only  one  giving 
reliable  results.  While  we  cannot  agree  to  this  opinion,  and  do 
not  consider  the  method  sufficient  for  all  cases,  it  cannot  be  denied 
tliat  it  gives  good  results,  to  distinguish,  for  instance,  drying  from 
non-drj'ing  oils,  as  the  former  become  far  more  heated  than  the 
latter. 

The  test  is  executed  as  follows :  50  grammes  of  the  oil  are 
taken,  the  temjierature  is  noted,  and  10  cubic  centimetres  of  sul- 
phuric acid  of  1.845  specific  gravity  are  gradually  added  with 
constant  stirring  with  a  thermometer  until  the  temperature  ceases 
to  rise.     The  following  are  the  results  obtained  by  Maumene. 


90  MANFFACTURE  OF  SOAl»  AND  CANDI.E8. 


Rise  of 

£U«of 

teiuperatare. 

teiuperatare 

Olive-oil 

•      108O  F. 

Gingelly-oil 

.     1540F. 

Castor-oil 

.     116 

Poppy-oil     . 

.     187.5 

Neat's-foot  oil 

.     122.7 

Hemp-oil 

.     208 

Bitter-almoiid  oil 

.     125 

Nut-oil 

.     214 

Sweet-almond  oil 

.     12G.5 

Ray-liver  oil 

.     215.5 

K  ape-oil 

.     134 

Cod-liver  oil 

.     215.6 

Beech-nut  oil 

.     149 

Linseed -oil  . 

.     217 

Peanut-oil    . 

.     152 

In  the  application  of  this  test  constancy  is  only  to  be  looked 
for  when  the  process  is  in  each  ease  perfbnued  strictly  in  the 
same  way,  and  a  test  for  comparison  is,  at  the  same  time,  made 
under  the  same  conditions  with  a  typical  oil. 

Of  great  importance  ibr  the  examination  of  fats  is  ihe  ddet^" 
nation  of  the  Mtpon  If  cation  equivalents.  This  method  was  first 
used  bv  Koettstorfer  to  determine  the  adulterations  of  butter  and 
other  fats.  He  saponified  1  to  2  grammes  of  filtered  butter  fat  in 
a  tall,  covered  beaker  glass  of  about  70  cubic  centimetres  capacity 
with  25  cubic  centimetres  of  alcoholic  potash  lye  of  al)out  one-half 
normal  strength  by  heating  in  a  water-bath  for  fifteen  minutes 
and  titrating  with  one-half  normal  hydrochloric  acid,  using  a  very 
dilute  alcoholic  solution  of  phenol-phthalein  as  an  indicator. 

According  to  Valenta,  who  tested  a  number  of  animal  and 
vegetable  fats  by  Koettstorfcr's  method,  the  following  is  the  most 
suitable  process :  The  fat  to  be  examined  (if  solid)  is  first  melted 
and  then  filtered ;  1  to  2  grammes  are  then  brought  into  a  wide- 
necked  flask,  close<l  during  the  subscKpient  heating  by  means  of  a 
funnel  inserted  in  the  neck  of  tlie  fliisk. 

The  standani  (titer)  of  ah'oholic  potash  lye  chamr<^'s  very  rapidly  ; 
it  is  therefore  RK^ommendeil  to  test  it  belbre  e^'crv  series  of  ex- 
periments.  Tliis  is  done  by  measuring  out  25  cubic  (*(»ntimetres 
by  means  of  a  pipette,  then  heating  ten  to  fifteen  minutes  in  a 
water-bath,  and  finally  titrating  witli  half  normal  hy(ln)chloric 
acid,  using  alcoholic  solution  of  j)henol-phthalein  as  an  indicator. 
The  lye  is  prepared  by  dissolving  2S.();')  grammes  of  caustic, 
potash  in  9G  per  c^nt.  alcoliol,  and  increasing  tiie  saturated  cold 
sohition  to  1  liter  bv  the  addition  of  alcoliol. 

For  the  determination  of  the  sajK)nification  e(piivalent,  the 
potash  lye  is  brought  to  59°  F. ;  25  cubic  centimetres  are  then 
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ni€9.«nred  off  by  means  of  a  pipette  and  added  to  the  quantity  of 
fat  in  the  flask.  The  whole  is  then  heated  in  a  water-bath  kept 
near  the  boib'ng  temperature.  Heating  for  ten  to  fifteen  minutes 
generally  suflices,  though  some  fats  require  a  longer  time;  for 
cocoannt-oil  it  is,  however,  recommended  not  to  exceed  twelve 
mioiites  in  order  to  obtain  useftil  results.  The  clear  soap  solu- 
tion is  compounded  with  phenol-phthalein,  and  the  ex(»ess  of 
potash  titrated  l)ack  with  half  normal  hydrochloric  acid,  the 
point  of  neutrality  being  very  sharply  indicated  by  the  yellow 
color  of  the  liquid. 

The  final  results  are  expressed  by  the  number  of  milligrammes 
of  pota^  (KHO)  which  .sapf>nify  1  gramme  of  fat. 

According  to  the  results  obtained,  Valenta  divides  the  oils 
into  three  groups : — 

1.  Mean  saponification  number,  193.0:   Oils  of  apricot,  almond, 

peanut,  cotton-seed,  olive,  and  sesame. 

2.  Mean  saponification  number,  188.1:   Oils  of  pumpkin-seed, 

olive  kernels. 

3.  Mean  saponification  number,  177.1 :  Oils  of  colza,  rape,  hedge 

radish,  and  castor. 

Verj'  valuable  for  testing  fats  is  also  the  iodine  absorj)tion 
pn)cess  recommended  by  Baron  Hubl.  It  is  based  upon  tlie  fact 
that  the  fatty  acids  can  be  divideil  into  four  groups :  The  acetic, 
acrylic,  linoleic,  and  ricinoleic  acids  series.  The  relative  propor- 
tion of  these  acids  in  a  variety  of  f[\t  may  be  assumed  as  constant 
within  certain  limits  and  differing  only  in  diiferent  kinds  of  oil, 
but  the  members  of  the  four  groups  of  acids  exhibit  a  very  dif- 
ferent Ix^havior  towanls  haloids.  While  under  ordinar}'  circum- 
.stances  the  first  group  is  indifferent  towards  this  series  of  bodies, 
the  second  group  and  ricinoleic  acid  readily  unite  with  two  atoms, 
and  the  third  group  with  four  atoms  of  a  haloid.  The  meml)ers 
of  the  first  group  are,  therefore,  termed  saturated  fatty  acids,  and 
those  of  the  second  and  third  groups  non-saturated.  If,  there- 
fore, it  is  possible  to  unite  a  fat  with  a  haloid  under  circumstances 
which  exclude  substitution,  and  it  is  also  possible  accurately  to 
determine  the  added  quantity  of  the  haloid,  the  number  thus 
obtained  would  be  almost  a  constant  for  each  fiit,  and  would  l)e 
dependent  upon  the  kind  and  relative  amount  of  non-saturatinl 
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acids  pr«!ent  in  the  fat.  And  as,  besides,  there  is  a  difference  in 
the  molecular  niiiuher  of  the  non-saturated  fatty  acids  occurring 
in  nature,  the  quantity  of  haloid  added  must  also  varj-  with  dif- 
ferent fats.  Theopetically,  it  is  <'laimed,  the  non-saturated  aeidn 
occurring  in  the  fats  unite  with  the  following  quantities  of  iodine: — ■ 


Hj'pagseio  avid  Cgf^ig'^t  ...  1  100.0(1  gr&mmvB. 

OlBio  aui<l  f  „H„0,  ...  1  90.07         " 

Ktuoic  idd  f„H„0,  ...  1  75,15         ■■ 

Rininoleio  »oid  C„H„0,  ...  1  S5.24 

LinolHJc  iicid  C|,H„n,  ...  2  201.59         '■ 

Of  the  haloids  the  use  of  iodine  was  for  many  reasons  found  more 
convenient  and  Buitablo  than  chlorine  or  bromine.  Expcnmenta, 
however,  soon  showed  that  at  an  ordinary  temperature  iodine 
acts  very  inertly  uyum  fats,  while  at  higher  temperatures  its  effect 
is  very  uneqnul,  and  n  smooth  reaction  in  the  above-indicated 
sense  cannot  be  produced  under  these  rircunistances.  An  effect 
satisfactorj-  in  every  respect  is,  however,  produced  by  an  alcoholic 
solution  of  iodine  and  mercuric  chloride.  T)iis  mixture  reacts 
upon  the  non-satnrated  fatty  acids  at  an  ordinary  (emjierature, 
products  of  cJilorine  and  iodine  combinations  being  formed,  whilft 
the  saturated  acids  present  remain  unaltered.  The  mixture  acte 
in  the  same  manner  upon  the  free  fatty  acids,  an  upon  glycerides,, 
which,  together  with  the  easy  volumetric  determiimtiun  uf  iodioo^ 
make  this  test  a  very  simple  one. 

For  the  execution  of  the  test  tiie  Mandard  solution  is  prepared 
by  dia.soIving  25  grammes  of  iodine  and  30  grammes  of  mercuric 
chloride,  each  in  one-half  liter  of  9.5  per  cent,  alcohol,  and  uniting 
the  two  solutions.  After  standing  from  i<'\x  to  twelve  hours,  the 
strength  of  the  .liolution  is  determined  by  means  of  u  standard^ 
solution  of  sodium  hyposulphite. 

The  metho<l  of  applying  the  test  is  as  follows :  Weigh  out,  fUS 
the  ca*«  may  be.  0.2  to  O.S  gramme  of  drying  oil,  0.3  to  0,4 
gramme  of  non-tlrying  oil,  and  0.8  to  1  gramme  of  solid  fat,  dis- 
solve it  in  10  cubic  centimetres  of  chlon>torm,  and  ailii  an  excess 
of  the  above-standard  iodine  solution.  Atler  stanilin^;  for  one- 
and-a-half  to  two  hours,  determine  the  excess  of  iodine  by  the 
s«)diuni  hyposulphite  solution.     By  calculation,  the  number  of 
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graoiines  of  iodine  takea  up  by  100  grammes  of  oil   is  then 
found,  and  this  number  is  the  const-ant  for  the  fat  examined. 

The  following  are  some  of  the  instances  in  which  the  quantity 
rf  iodine  per  100  grammes  of  oil  has  been  determined : — * 


Iodine  degree. 


Shark-liTer  oil 
Menhaden-oil 
Porpoise-oil     • 
Seal-oil 
Linseed-oil 
Walnat-oil 
Poppy-seed  oil 
Cotton-seed  oil 
Rape-seed  oil 
ilmond-oil 
Castor-oil 
OlivVoil  (a)    . 

Lard-oil 

Palm-oil 

Tallow    . 

Cbooa-nnt  oil  . 

Coooa  batter 

Mnskat  batter 

Matton  fat      .    * 

Lard 

Bt^f  saet 

Oleic  acid 

Oltiin 

Cummeruial  stearin 

Beeswax 

Japanest^  wax 

Bayberrj  tallow 

Batter     . 

Oleomargarin 

"Batter"  (a) 

(h) 

(r) 
Oleomargarin,    43 
Butter,  56 

Oleomargarin,  19 
Batjric  acid,  31 
Batt«»r,  48 

Olive-oil,  68 

Cotton-seed  oil,  31 
Batter,  47 

Oleomargarin,  38 
Cotton-seed  oil,  18 


71  per  cent 
29       •* 
54  per  cent. 
94       •* 
52       ** 
24  per  cent 
76       •* 
88  per  oent. 
29       ** 
82       ** 


1 
} 


Hubl. 


158 

143 

186 

10> 

1(H) 
98.4 
84.4 
82.8 

59 

51.5 

40. 

8.9 


4.2 

31 
55.3 


Mdller. 


268.2 
170.8 
131.2 
103.4 
175.7 


107.9 
99.4 


81.3 

102.9 

47.2 

48.6 

6.8 

34.4 

31.6 

57.3 

55.0 

38.4 

86*2 

82.3 

1.7 

5.3 

5.61 

1.38 

36.8 

53.5 

42.8 

43.0 

43.6 

43.52 
28.07 

88.54 
54.36 


♦  The  batters  marked  (a),  (6),  and  (c)  contained  90  to  91  per  cent,  insolu- 
ble and  4.2  to  4.6  per  cent,  soluble  fatty  acids.  *'  Olive-oil"  (6),  though  sold 
for  genuine  oil,  was  apparently  (by  this  test)  mostly  cotton-seed  oil. 
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OlUer  clicmical  reattioas  used  iu  twting  fats  consist  of  oolor 
pbenoroeiia  apj>canng  under  the  actiuii  of  ctil.tiii  cheininils^ 
Mailho  lias,  for  iii^niice,  obwerved  that  nil  oils  from  CriidferiB' 
(rupc,  colza,  German  sesame)  form,  when  treated  with  aqufNMis 
potash  or  8oda  lye,  potasKium  uulphide  ami  s<xlium  sulpliide,  bnt 
that  this  formation  does  uot  take  jOaoe  in  other  oils.  He  lx>iled' 
25  to  .30  grammes  of  tlie  oil  with  n  solution  of  2  gpaninifts  of  pure 
sodiuHi  hydrate  in  20  grammes  of  water  mid  then  filtered  ihn»ugh' 
a  filter  previously  moistened.  A  strip  of  paper  previously 
teiiod  with  solution  of  sugar  of  lead  or  sugar  l)eoomes  hlack  if  the" 
oil  is  derived  from  Cnidferie  or  contains  such  in  adaiixtiire.  If' 
the  sample  is  boiled  iu  a  silver  dish,  the  latter  beeomes  black, 
eveu  if  tlie  oil  under  examination  coutains  but  one  per  ceut.  of 
an  oil  derived  frtoii  the  Crueiferie.  This  manipulation  is,  how 
ever,  liable  to  errors,  since  oils  extracted  with  carbon  bisulphide?' 
are  generally  uot  entirely  free  from  i^nlphnr  combinations,  and 
therefore  give  tJie  satue  reaction.  Further,  it  occurs  sometimes 
that  barrels  used  for  tmusporting  oils  are  rinsed  willi  siilphtirotiff 
lyes,  and  the  oil,  though  pure,  will  show  the  saiue  reaetioa.  To 
avoid  this  error  it  snfficra  to  wash  the  oil,  before  testing,  witlf' 
pure  water,  stirring  it  with  a  silver  spatula,  whereby  the  alkaline 
sul[dii<le,  which  is  soluble  in  water,  blackens  the  silver.  The'' 
^vaHl)iug  is  eontiiuied  until  the  water  shows  no  trace  of  milpliur;^ 
The  oil  can  then  l>e  tested  in  tlic  alwve  manner. 

Schneider's  method  of  te.-itiug  oils  for  adulteradou  with  coh 
or  rape-seed  oils  may  be  wmsidered  as  a  modifi(?atiou  of  Maillio's. 
He  shakes  the  oil  with  double  its  volume  of  ether,  adds  20  to  30 
drops  of  a  t^turated  sulutiou  of  nitrate  of  silver,  and  observes 
the  coloratitiri  of  the  oil.     If  it  contains  colxa  or  rajte-seed  oil 
t)ecomcs  broWD  Iji  black. 

Th.  CImfeaii  *  and  C  Calvert  f  have  coinpiknl  extensive  tables 
of  the  cliemioil  characteristics  of  the  vari()Us  fluid  liit^.  They 
should,  however,  not  be  implieitly  relied  iiimn,  as  the  color  restv' 
tions  produced  by  chemical  agents  vary  lUH^irding  to  the  manner 
of  obtnioing  the  oils,  their  purification,  and  their  agi 

•  Tb,  ChftteiiQ.     Die 
t  Dii.gi«r'«Pi>lyl«.li.Joii 
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Color  reactions  of  Chateau. — The  test  is  effectetl  by  placing  10 
drop^^  of  the  sample  upon  a  large  watch-crystal  or  in  a  ^niall 
porcelain  capsule^  and  adding  from  a  dropping  tnl)e  5  <lrops  of 
the  reagent. 

In  the  following  the  drying  oils  are  given  under  (a),  the  non- 
drying  oils  under  (6),  and  oils  of  animal  origin  under  (r), 

1.  Caix:ium  disulphide.* — This  reagent  is  prepared  by  boil- 
ing milk  of  lime  and  flowers  of  sulphur  for  half  an  hour  and 
filtering.  The  reagent  should  only  l>e  used  after  standing  a  few 
days.  It  18  added,  drop  by  drop,  to  the  oil,  the  whole  stirred 
to;yether  by  means  of  a  glass  rod,  and  observed  whether  the  gold 
color  of  the  mixture  remains  permanent  or  disappears. 

Permanent  gold  color:  (a)  oils  of  liiLseed,  poppy,  nut ;  (h)  oils 
of  olive  (fine),  sweet  almonds,  colza,  rape,  sesame,  cameline,  cot- 
Um  ;  (c)  sheep's-foot  oil,  oleic  acid  (develops  sulphuretted  hydro- 
gen), sperm-oil. 

Transient  gold  color:  (a)  oils  of  white  poppy,  hemp  (first 
blackish-green,  then  dirty  green-yellow),  castor ;  (h)  oils  of  olive 
(ordinary  table-oil),  peanut,  beechnut;  (c)  neat's-foot  oil,  horse- 
bone  oil,  w^hale,  seal,  fish,  cod-liver,  and  ray  oils. 

2.  Zinc  chloride. — Syrup-thick  solution  obtained  by  satu- 
rating hydrochloric  acid  with  pure  zinc  oxide  and  evaporating  to 
the  consistency  of  syrup. 

Whi(4'  or  scarcely  affected:  (a)  oils  of  poppy,  nut;  (6)  oils  of 
sesame,  sweet  almonds  (on  heating) ;  (c)  neat's-foot  oil,  horse-bone 
oil  (at  the  onlinary  temperature),  sperm-oil,  whale-oil,  cod-liver 
oil  (at  the  ordinary  temperature). 

Vrfhir,  orange,  flesh  color,  or  dark  broicn  :  (a)  linseed-oil  (v'el- 
low),  castor-oil  (yellow  shading  to  rose-red) ;  (6)  oils  of  rape, 
peanut,  beechnut  (flesh  color),  cotton-seed  (dark  brown)  ;  (c)  horse- 
bone  oil  (on  heating  yellow),  whale-oil  (on  heating  brown-yellow), 
oleic  acid,  train-oil,  seal-oil  (brown-red),  ray-oil  (red-yellow  at 
an  onlinary  temperature). 

Greenish-yellow,  green,  bluish-green :  (a)  linseed-oil ;  (6)  oils  of 

*  Allen  (Moniteur  scient.  14,  724)  ha«  shown  this  reaction  to  he  of  little 
Talue,  since  the  diffwrent  behavior  of  the  oils  depends  only  on  their  greater 
or  smaller  content  of  acid. 
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ooIzR,  panielinc,  aweot  itlmunds  I'at  an  ordinary  tcmjierature),  olive ; 
(e)  co(I-liver  oil  (on  licutiiig),  ray-oil  (on  heating). 

3.  SULPRimiC  AL'iD  of  1.843  specific  gravity ;  3  to  4  drops  to 
10  to  15  drops  of  oil. 

Bfottm  ahadea:  (u)  linBeed-oil  (French  and  East  Indian,  tlie 
latter  aft^T  stirring),  nut  oil  (stirred) ;  (A)  oils  of  peanut,  beech- 
nut (stirred),  ootton-seed;  (n)  ueat'a-foot  oil  (etirral),  boisc-buue 
oil  (stirred),  oleic  auid,  train-oil  (blaok-brown),  seai-oil  (dark 
dn^onVbloofl  color),  sperm-oil  (red-browu),  whale-oil  (red- 
brown),  cod-liver  oil  (violet-red  to  i-riiason,  on  stirring  blue* 
violet,  tlien  dragon's-blixjd  color),  ray-oil  (same  as  cod-Hver  oil). 

Dttr/c  ^eUow,  redduh-ifeliow,  oi-oiu/e-ifrf/riin  (n)  Indian  linseed- 
oil  (omnge-yellow  without  stirring),  poppy-t)!!  (pale  yellow  and 
orange-yellow),  castor  oil  (pale  ycHow,  then  reddish-yellow) ;  (i) 
olive-oil  (mellow,  when  stirred  yellow  or  reddish-yellow),  sei^me- 
oil,  bceehnut-oil  (dark  yellow,  without  stirring),  oil  of  sweet 
almonds  (yellow,  without  stirring),  camel ine-oil  (reddish-yellow) ; 
(c)  neat's-foot  oil  (yellow,  then  orange),  shcep's-fout  oil  (j^elloWj 
and  reddish-yellow).  ' 

,  Green  veios,  or,  on  dirriitg,  green  or  ffreenuh  coforaUotta  i  (a) 
bemp-seed  oil,  liuseed-uil  (English,  stirred);  (6)  oils  of  oolzs;! 
cameline,  olive  (vii^n-oil,  lamp-oil),  sesame  (stirred),  rape,  nweefe 
almonds  (stirred,  yellowish-green),  (timeline  (green  veins);  (e)j 
none. 

4.  Stassic  chlokide. — The  fuming  jwrchloride  of  tin 


\ 


a.  IiHHietliaie  ooionttion  : — 

YeUoia  or  colorleim;  (n)  oils  of  IKipjty  and  (?a-*tor;  (/>)  oils  nfJ 
olive  (fine),  seiwnie  (pale  yellow),  sweet  alntonds  (no  ooloratlon)  ft 
(c)  neat's-foot  oil,  sheep's-foot  oil  (pale  yellow). 

Brown-red,  ptile-biuien,  reiidiiih-yeiiow,  hrown-ydloiu :  («)  oils  n 
linseed  (brown -yellow),  po|>py  (red<liBh-ypllow),  walnut  (reildi^iufl 
yellow) ;  (i)  olive-oil  (oil  of  the  infernal  it^ions,  reddish -yellow),  ( 
peanut-oil  (pale  browni),  rameline-oil,  Ix-eeliniit-oil  (reddi9h-yel«« 
low),  cotton-seed  oil  (orange-yellow) :  (c)  ncrvt's-foot  oil  and  harse-  I 
bone  oil  (iwldlflh-yellow),  whale-oil  (orange),  sj^rrnHjil  (red-J 
brown  shading  into  violet),  scal-ull,  train-oil  (dark  red-brown). 
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Green:  (ayimseeA^oil  (green  veins  or  bluish-green),  henip-oil 
(green) ;  (6)  olive-oil  (lamp-oil),  rape-oil,  colza-oil ;  (c)  cod-liver 
oU  (violet-blue,  red-violet,  crimson,  dragon's  blood  color),  ray- 
oil  (same  as  ood-liver  oil). 

A.  final  remM. — Color  of  the  thickened  or  solicited  mass. 

Ydhw:  (a)  oils  of  poppy,  castor  (pale  yellow) ;  (6)  oils  of  olive, 
senmey  sweet  almonds,  cameline  (pale  yellow) ;  (c)  sheep's-foot 
oil  (pale  reddish-yellow). 

Brawny  paU-hrown  red,  orange^  red-bellow:  (a)  linseed-oil  (pale 
(»ange,  brown-gray,  red-yellow) ;  (6)  olive  oil  (ordinary,  orange- 
yellow),  cohsa-oil,  peanut-oil  (brown-red),  beechnut-oil  (pale  red- 
yellow),  cotton-seed  oil  (yellow-brown) ;  (c)  neat's-foot  oil  (orange- 
yellow),  horse-bone  oil  (orange-yellow),  oleic  acid  (does  not 
solidify,  red-brown),  whale-oil  (pale  mahogany  color),  sperm-oil 
(orange-yellow),  seal-oil  (dark-brown  red),  train-oil  (dark-sepia 
brown),  cod- liver  oil  (dark  orange),  ray-oil  (dark  orange). 

Green:  (a)  hemp-oil  (dark  green);  (6)  olive-oil  (lamp-oil, dirty 
green),  rape-oil  (dirty  green) ;  (c)  ray-oil  (greenish-yellow  shading 
into  reddish). 

5.  Syrupy  phosphoric  acid,  i.  e.,  ordinary  phosphoric  acid 
evaporated  to  1.72  specific  gravity. 

a.  Cold ;  stir  and  observe — 

White^  no  coloration,  decoloration^  gi'oy,  slightly  yelloicish:  (a) 
oils  of  poppy,  nut,  castor  (all  white) ;  (6)  oils  of  sweet  almonds, 
rape,  cameline  (all  decolorized);  (c)  neat's-foot  oil  and  sheep's- 
foot  oil. 

Yellow,  orange-yellow:  (a)  linseed-oil ;  (6)  sesame-oil  (straw  and 
orange-yellow),  peanut-oil  (straw  color),  cotton-seed  oil  (gold 
yellow) ;  (c)  whale-oil  (straw,  then  orange-yellow),  neat's-foot  oil, 
horse-bone  oil  (orange-yellow),  oleic  acid  (straw  color),  sperm-oil 
(straw  color),  seal-oil  (pale  brown-red),  train-oil  (red-yellow),  cod- 
livCT  oil  (red-yellow),  ray-oil  (gold-yellow). 

Crreen :  (a)  linseed^il,  hemp-oil  (dark  green) ;  (6)  oils  of  olive, 
colza,  rape,  cameline. 

6.  Heal ;  and  observe — 

Colorless:  (a)  poppy  oil ;  (6)  olive  oil  (fine) ;  (c)  sheep's-foot 
oil. 

Yellow  to  orange-yellow:  (a)  linsqed-oil  (pale  yellow),  poppy-oil 
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(pale  yellow),  herap-oil  (redd ish-j-el low),  nut-oil  (pale  y(<llow)jil 
caBtor-oil  (pate  yellow);  (i)  olive-oil  (ordinary,  reddisli-yellow^S 
oil  of  sweet  almonds  (pale  yellow),  colai-oil  (pale  yellow)  ]>eiiiiut- 
oil  (gold-yellow),  caraeline  oil  (pale  yellow),  se«iine-oil  (straw 
cx)lor),  beechnut-oil  (straw  color),  cotton-seed  oil  (reddisli-yellow) ; 
(c)  neat'a-foot  oil  (pale  yellow  and  gold-yellow),  liorsc-bono  oilj 
(gold-yellow),  oleie  at'id  (gold-yellow),  sperm-oil  ([mle  yellow). 

BroioH :    (e)   seal-oil   (black -brown),   train-oil   (black-brown),! 
whale-oil  (red-browu),  ood-livcr  oil  (blackish-green),  ray-oil  (red- 
brown). 

F^-oUi,  (fray  or  white,  brotiii,  black  or  bhcklah;  (a)  linseed-oil 
(gray  or  blackish),  poppy-oil  (gray),  hcnip-oii  (gray  and  greenish)j 
oastor-oil  (white) ;  (6)  sesame-oil  (gi-eenisli),  olive-oil  (ordinM? 
and  oil  of  the  infernal  r^ions,  gray),  colza-oil  (browu),  rape-oJ 
(brown),  peanut-oil  (gray),  beecbnut-oil  (brown),  colton-seed  <A 
(gray) ;  (c)  horsc-bouc  oil  (blackish),  seal-oil,  traio-oil,  and  wha]^ 
oil  (all  grefiiush-black),  aperni-oil  (gray),  cod-liver  oil  (dir^ 
grceuish-gray),  ray-oil  (same  as  cod-liver  oil). 

6.  Meieuric  niiraU.,  preiwrt-d  by  diysolviiig  mercury  in  an  es 
COSH, of  pure  nitric  acid.  First  observe  the  efl'ect  given  by  th 
salt  alone,  and  then  add  two  or  three  drops  of  snlplinrieiicid  an^ 
observe  tlvi  color  of  the  liquid  whicJi  covers  the  precipitate. 

a.   Colon  given  f'l/  the  salt  (timu: 

TrAJte,  ffraif,  or  cnhrlats  irmulsUm :  (a)  poppy-oil  (white,  shndinj 
slightly  into  yellowish),  nnt-uil  (no  coloration),  castor-oil  (white). 
(A)  oil  of  sKivt  almonds  (grayish-white),  sesame-oil  (wbit^ 
beech-nut  oil  (colorless) ;  fc)  ueotVfuot  oil,  sheep's-foot  oil,  olei 
acid,  and  sperm-oil  (coloriess), 

Veilow:  (a)  linseed  oil  (straw  color,  or  pale  yellow  with  dark- 
yellow  veins) ;  (6)  olive-oil  (oil  of  the  infernal  regions,  canary- 
yellow),  rape-oil  (straw  color),  peanut-oil  (pale  yellow),  cameline- 
oil  (straw  color),  sesame-oil  (orange-yellow),  eofton-sced  oil  (pi " 
yellow);  (c)  neat's-foot  oil  (red-yellow),  horse-bone  oil  (ora 
yellow),  whale-oil  (straw  color),  seal-oil  (red<lish-yellow),  traiii< 
oil  (gold -yellow),  cod-Uver  oil  (straw  color),  ray-oil  (pale  yelloWH 

Green:  (a)  liuseed-oil,  hemp-oil  (greenish  after  stirriug);  (tf 
olive-oil  (greenish -yellow),  colza-oil,   rajic-oil  (sea-green),  i 
line-oil  (ptile  green) ;  (f)  none. 
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b.  Color  of  the  Uquid  above  the  precipitate^  by  sulpfiuric  acid 
added  ajher  mercwry  nitrate. 

Gray  J  rose^ed  :  (a)  hemp-oil  (stirred,  greenish-gray) ;  (6)  colza- 
oil  (dirty  flesh-color,  then  reddish-gray),  rape-oil  (brownish-gray) ; 
(c)  sheep's-foot  oil  (flesh-red). 

YelloWy  orange  yellow:  (a)  linseed-oil  (dirty  yellow,  dark  yellow, 
reddi^-yellow),  poppy-oil  (reddish-yellow),  castor-oil  (first  gold- 
yellow,  then  canary-yellow);  (6)  olive-oil  (ordinary  and  oil  of 
infernal  regions,  reddish-yellow),  sesame-oil  (green  veins,  then 
orange-yellow) ;  (c)  neat's-foot  oil  (reddish-yellow),  horse-bone  oil 
(dirty  yellow-brown), 

Broum:  (a)  linseed-oil  (sepia-brown,  then  dirty  yellow  red- 
Jbrown),  poppy-oil  (dark  brown),  nut-oil  (pale  brown  to  black- 
brown),  castor-oil  (dark  brown),  hemp-oil  (not  stirred,  dark  red- 
brown)  ;  (6)  olive-oil  (best  quality,  sepia-brown  shading  into  gray), 
olive-oil  (lamp-oil,  reddish-brown),  oil  of  sweet  almonds  (pale 
chocolate-brown),  oolza-oil  (brownish  rose-red,  then  pale  brown), 
peannt-oil  (chocolate-brown),  cameline-oil  (red-brown,  then  choco- 
late-brown), beechnut-oil  (pale  red-brown),  cotton^*eed-oil  (pale 
chocolate-brown) ;  (c)  neatVfoot  oil  (chocolate-brown,*red-brown), 
horse-bone  oil  (same  as  neat's-foot  oil),  oleic  aoid  (pale  chocolate- 
brown),  whale-oil  (dark  chocolate-brown),  sporm-oil  (pale  to  dark 
brown),  seal-oil  (black-brown),  train-oil  (black-brown),  cod-liver 
oil  (dark  brown),  ray-oil  (sepia-brown). 

Sudden  ^erveseence,  development  of  vapors  of  nitrous  acid: 
{a)  linseed-oil,  nut-oil,  castor-oil;  (c)  tallow-oil,  seal-oil.*  None  of 
the  other  oils  efferviesce  when  treated  in  this  manner. 

By  Crace-Cal vert's  method,  which  is  much  used,  the  changes 
of  colors  are  observed,  which  the  oils  undergo  on  treatment  with 
sulphuric  acid  and  nitric  acid  of  determined  concentration,  with 
phosphoric  acid  and  nitro-muriatic  acid ;  and  further  the  changes 
in  color  and  consistency  which  occur  on  boiling  the  fresh  oil  or 
that  treated  with  nitric  acid  or  nitro-muriatic  acid  with  soda  lye. 
For  all  the  reactions  5  volumes  of  oil  are  mixed  with  1  volume 
of  acid  (or  soda  lye),  and  the  mixture  after  stirring  allowed  to 
stand  five  to  fifteen  minutes,  according  to  the  degree  of  concen- 
tration of  the  acids.     For  treating  the  oils  already  mixed  with 
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ni-iilw  with  siidn  lye,  10  volumes  of  lye  to  5  voliiuitB  of  oil  arc 
taken. 

Tlio  following  arc  used : — 

1.  Sotia  lye  of  1.340  gjieciJU-  gravity, — The  mixture  is  heatod  to 
boiling.  Chamct<?ristie  for  trainHiil  (dark-red  uoloratioii).  For 
distiiiguigliing  hemp-oil  (brown-yellow,  solid)  and  linseod-oil 
(yellow,  liquid), 

2.  Sulphuric  acid  of  1.475  sperijtc  ffravOj/. — Allow  thp  mixtnre 
to  stand  for  fifWon  minutes ;  characteristic  for  h«up-oil  and  lin- 
seed-oil (grecu  coloration),  aiid  for  train-oil  (rod  coloration). 

3.  Sulp/iurir  ctcltl  of  IJiAO  spccljit:  ffrar^ltif. — Observe  the  colora- 
tion afWr  fiv«  minut«s. 

4.  Siifjihiiric  acid  of  l,63ij  xprcijic  gravity, — Observe  after  five 
mi  nil  ten. 

5.  NUric  acid  of  1.180  ffp&nfic  gravHy. — Observe  after  five 
minutes.     For  the  distinction  of  hemp  and  linseed  oils. 

6.  Niirio  acid  of  1.220  spcriju-  tp-avify. — Cliapacteriytie  for  oils 
of  fltit,  sesame,  hemp,  and  ])oppy. 

7.  iVflWc  acid  of  1.330  «pcrijic  grapity.-^Vcry  diaracteristie  for 
oils  of  nut  and  acsame. 

.  The  mass  obtained  according  to  7  is  hcat«l  to  Ixiiling  vtith 
m>di.t  lye  of  1.340  specific  gravity. 

it.  %ni;>y^/w>spAorj'('««'t/ (with  3  equivalents  of  water). — Very 
characteristic  for  tmin-oil, 

10.  1  volume  of  mtric  acid  of  1.330,  and  1  colume  of  eulphuria  ] 
acid  of  1.345  ejiecific  gravity. — Characteristic  for  sesame  oil. 

11.  Nitro^iiunatiG  add, — 35  volumes  of  hydrocliloric  acid  and' 
1  volume  of  nitrie  acid  of  1.330  specific  gravity. 

12.  Tbe  mass  obtained  according  to  11  is  treated  witb  soda  Iy«. 
The  accompanying  tabic  shows  the  reactions  of  oils  ucaordiog 

to  Crace-CaJvert. 
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Foreiffti  admixtures  with  which  tlie  fats  Or  oils  may  be  con- 
taminated or  adultcnit«tl  are  dotcrmined  with  grontor  case  thao- 
additiotis  of  other  iats  or  oils.  Tiie  most  frequent  cfjiitamina- 
tiona  are  waUr  and  minil  (dirt).  To  detormiQe  tlic  first,  heat  40 
to  50  grammes  of  the  fat  under  examination  in  a  tared  beaker 
glass  at  230°  F.,  first  for  one  hour  witii  oixasional  stirring,  and 
then  for  two  hours,  without  stirring,  at  247^  F,  Tlie  difference 
in  weight  shown  by  the  fiit  tluis  dried  as  compared  with  the 
urigiual  sample  is  the  content  of  water.  ' 

To  determine  the  content  of  dirt,  melt  the  dried  fat  in  a 
beaker  glass,  then  filter  through  a  tared  filter,  witsh  the  latt«r 
with  hot  bonzenc  ami  dry  it  at  176"  to  194°  F.  The  increase' 
in  weight  of  the  filter  giv«s  the  dirt  contained  in  the  fat.  Any 
moisture  of  the  filter,  after  drying  at  the  above  teinjieruture,  is 
dne  to  a  small  amount  of  glyo?riu.  In  this  case  the  filter  is 
extracted  with  alcohol  and  again  dried. 

In  consequence  of  incomplete  purification  after  refining,  the 
&ts  may  contain  suipkuric  aciil,  *tlkaiine  carbomttea,  alum,  and 
lead.  Sulphuric  acid  is  found  by  vigorous  shaking  of  tlie  oil 
with  diFtiilcd  water,  and,  after  allowing  the  aqueous  fluid  to 
settle,  eomjMunding  it  with  barium  chloride.  A  while  precipi- 
tate indicates  the  presence  of  sulphuric  add.  Allutthte  catbanates 
are  determined  by  shaking  the  oil  witli  water  and  testing  the 
latter  for  alkaline  reaction  with  litmus  pa]>er.  The  presence  of 
alum  is  shown  by  shaking  the  oil  witli  wat«r  containing  some- 
nitrio  acid,  cva[X>mting  the  aqueous  solution,  and  compoundinf^ 
with  ammonia.     A  white  precipitate  proves  the  presence  of  idum. 

The  fat  oib  are  frequently  adulterated  with  cheaper  fat  oils, 
princiiMilly  rmm-oil  and  mineral  oils.  The  most  ■'eliablc  uetliod 
of  showing  their  presence  is  the  saponification  process  first  recom- 
mended by  Thompson,  t.  e.,  saponification  of  the  oil  inider  exami- 
nation, raising  tlie  soap  fiirmed  with  sand,  drying  the  soap,  and 
ejttmcting  with  i>etrolcura  ether.  The  methixl  pr(jpa«ed  to  shake 
the  liquid  soap  directly  with  iK-lrolcum  ether  and  to  separate  the 
latter  from  the  soap  solution  by  means  oi'  a  separutory  funnel, 
cannot  Ik?  recommendeih  Finkener*  declares  the  last  method 
entirely  useless  when  the  oil  contains  less  than  10  j»r  cent,  of 
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noD-eaponifiable  oO,  and  uses  alcoholic  soda  lye  for  saponification, 
wkile  Thompson  recommended  alcoholic  potash  lye.  Finkener 
prefers  soda,  because  potash-soap  is  more  difficult  to  dr}'  than 
soda-'soapy  and  proceeds  as  follows . — 

Dissolve  35  grammes  of  Natrium  hydrieum  purum  in  85  cubic 
centimetres  of  water  and  pour  the  hot  solution  into  730  grammes 
of  boUing  hot  alcohol.  Bring  1 0  grammes  of  the  oil  to  be  exam- 
ined into  a  flask  of  300  cubic  centimetres'  capacity,  add  50  cubic 
centimetres  of  the  alcoholic  soda  solution,  boil  the  whole  for  15 
minutes  in  a  water-bath  and  compound  with  5  grammes  of 
sodium  bicarbonate  for  the  conversion  of  the  excess  of  soda  used 
into  carbonate.  Pour  the  solution  upon  200  grammes  of  pure 
dry  sand  in  a  metal  evaporating  dish  and  heat  in  a  water-bath, 
with  constant  stirring,  until  the  odor  of  alcohol  has  entirely  dis- 
appeared. The  warm  mass  is  then  brought  into  a  glass  cylinder 
of  500  cubic  centimetres'  capacity  and  provided  with  a  stopper, 
and,  after  cooling,  300  cubic  centimetres  of  petroleum  ether,  with 
a  boiling  point  below  212°  F.,  are  added  and  the  whole  is  thor- 
oughly shaken  for  some  time.  The  ether  is  then  filtered  off 
through  a  dry  filter  into  a  dry  flask  and  150  cubic  centimetres  of 
the  filtrate  are  distilled  in  a  still.  The  residue  from  the  still  is 
brought  with  a  little  petroleum  ether  upon  a  watch-crystal  and 
drie<l  in  a  water-bath  until  the  petroleum  ether  disappears. 

In  examining  commercial  oils  in  the  manner  described,  0.5  to 
3  per  cent,  of  non-saponifiable  residue  is  obtained  even  if  there  be 
no  reason  for  suspecting  adulteration.  An  intentional  addition  of 
mineral-oil  can,  therefore,  be  only  assumed  when  more  than  5 
per  cent,  of  non-saponifiable  matter  is  found. 

Whether  the  residue  consists  of  resin-oil  or  mineral-oil  is  recog- 
nized by  treating  it  with  a  mixture  of  10  volumes  of  alcohol  of 
0.8182  specific  gravity  at  60°  F.  and  1  volume  of  chloroform. 
R^«*in  oils  dissolve,  according  to  Finkener's*  investigations,  at 
73.5^  F.  by  shaking  with  10  times  their  volume  of  this  mixture, 
while  mineral  oils  with  a  high  boiling  point  do  not  dissolve  even 
if  shaken  with  100  times  their  volume.     Demski  and  Morawskif 

*  Mittheilangen    ana   der  Koenigl.  techn.  Versuclisanstalt,  Berliu,  1885, 
S.  160. 

t  Dingier'!  Poljrteclin.  Joar.  258,  S.  39. 
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treat  the  oily  residue  witli  atretone.  If  it  dissolves  in  mi  equal 
volume  of  acetoue,  resin-oil,  or  resiDHDil  ct»mpouti(lotl  with  it  littJo 
mioemj-oi),  is  iiKltmtoI;  if  a  portion  remiiins  undissolved,  tha 
sample  oon^ist^  of  mioeral-oil  or  miueral-oil  coiupotiud«l  with- 
a  little  resin-oil. 

If  the  (juantity  of  non-mponifiable  oil  in  it  fut  aiuouuts  to  more 
than  10  per  ecnt.,  Finkener  st«ks  to  cstuhlisti  the  fac-t  by  tlie  de- 
tcrmiuation  of  the  alkali  ret|uired  for  sapouifieatioii,  tliei'oforebj' 
simple  titration.  "  The  natural  fluid  fats  oontaln  over  50  per 
oeiit.  of  olein,  and  as  |kalniitlti,  olein,  atid  stearin  require  20.M4i 
per  cent,,  19.00  i>er  rent.,  and  18.87  per  rent,  of  [mtassium  hy- 
droxide for  saponifientiou,  an  avei-agc-  of  about  li)  per  oent.  will 
be  necessary.  To  tn^t  the  oils  in  this  rcsitcot,  dilute  sulphuric 
acid  (124.2  grammes  of  SO,  to  tho  litiv),  an  ak^oliolic  soUitioi]  of 
potash  of  which  50  cubic  oeiiti metres  arc  equivulinit  to  13  cubio 
centimetres  of  sulphuric  acid,  aud  a  solution  of  phenol-phthalein- 
iu  100  parts  of  alcohol  arc  used.  The  potash  solution  is  prepared 
by  dissolving  55  parts  by  weight  of  Katlum  htfilruvna  purum  ia» 
85  parts  by  weight  of  water  and  pouring  the  hot  solution  iirtoi 
780  parts  by  wei^t  of  boiling  hot  absolute  alcohol.  Tlie 
next  day  the  clear  solution  is  drawn  off  from  the  sediment  auct, 
diluted  with  00  per  cent,  alcohol  to  the  desired  (lucent rat! on. 
Ten  grammes  of  the  oil,  weighed  in  an  Erlonmeycr  fla-sk  of  yOO 
cubic  ceutiuietres' capacity,  arc  boiled  with  50  cubic  MMitimetraa; 
of  potash  solution  for  15  minutes,  with  frequent  shaking  for  the. 
first  few  minutes,  Saponification  proceetia  in  this  manner  witt 
out  jolting  of  the  fluid. 

"  After  adding  5  drojis  of  ]>heuol-phthalein,  the  liquid  is  titm-6<> 
t«d  with  sulphuric  acid  to  somewhat  above  the  point  of  dccol-^ 
oration,  the  carbonic  acid  expelled  by  boiling,  and  the  redi 
coloration  restored  by  titration  with  tlie  jwtash  Boliition.  Tha^ 
recf^nitiou  of  the  change  of  color  of  the  phenol-phthalein  pre-  ' 
aents  no  difficulty,  even  if,  in  tlie  presence  of  dark-colored  mineral 
oils,  the  saponified  sample  assumes  a  brown  ixiior." 

This  ^mple  method  would  be  aa  excellent  one  if  the  fats  aiidx 
&t  oils  oousisted  only  of  pnlmitin,  stearin,  and  oleiu.  But  we 
have  a  number  of  fats  with  a  sapooitii'atioii  cquival<-ut  materially 
differing  from  thai  o-ssumed  above,  especially  i.sMNNiunt>oil  aii^ 
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palm-kerad  oil,  which,  on  account  of  their  j>ercentage  of  lauro- 
slearin,  fix  a  considerably  larger  quantity  of  potassium  hydrate, 
and  the  oik  from  the  cruciferce,  which,  on  account  of  their  per- 
Cieotage  of  emcic  acid,  fix  a  smaller  quantity.  Finkener's  method 
is,  therefore,  available  only  for  a  limited  number  of  oils. 

The  pres^HX  of  redn  in  fats  is  readily  shown  by  its  solubility 
in  alcohol  and  soda  solution.  By  repeatedly  heating  the  sample 
of  fiit  with  70  per  cent,  alcohol,  the  resin  passes  into  solution. 
After  precipitating  it  with  water,  the  precipitate  is  concentrated 
by  heating,  and,  if  oeceseapy,  by  the  addition  of  some  hydrochloric 
acid ;  it  can  flien  be  readily  recognized  as  resin  by  its  appear- 
ance, odor,  etc.  Barfoed  heats  the  fat  ^\rith  a  soda  solution  pre- 
pared by  dissolving  1  part  of  crystallized  soda  in  3  parts  of  water 
and  adding  7  parts  of  30  per  cent,  alcohol  (2  volumes  of  alcohol 
of  93  per  cent,  and  5  volumeSs  of  water).  The  resin  passes  into 
solution  and  is  separated  by  acidulating  and  heating. 

As  the  commercial  fats  contain  more  or  less  free  fatty  acids, 
the  above  methods  are  not  available  for  the  quantitative  determi- 
nation of  resin.  For  this  purpose  the  fat  must  first  be  saponified 
and  the  quantity  of  resin  determined  as  described  later  on  for  the 
determination  of  resin  in  soaps. 

The  presence  of  free  fatty  acida  in  oils  can  be  readily  detected. 
A  very  simple  method  is  given  by  Wiederhold.*  By  pouring 
the  oil  to  be  examined  over  cuprous  oxide  in  a  white  glass,  the 
layer  next  to  the  cuprous  oxide  assumes  a  green  color  if  the  oil 
contains  acid.  The  appearance  of  the  reaction  is  promoted  by 
moderate  heating.  To  test  the  neutrality'  of  the  oils  Allairef 
shakes  them  with  a  solution  of  sodium  bicarbonate  in  water.  If 
the  oil  separates  in  shining  globules  it  is  neutral,  but  if  it  becomes 
tarbid  and  a  partial  saponification  takes  place  it  contains  free 
fattv  acids. 

For  the  quantitative  determination  of  fatty  acids,  Mayer  dis- 
solves 2  to  3  grammes  of  fat  in  20  cubic  centimetres  of  ether, 
compounds  the  solution  with  10  cubic  centimetres  of  alcohol  and 
some  solution  of  phenol-phtalein,  and  adds,  according  to  the  con- 

*  Dlngler's  Polytechn.  Jour.,  217,  314. 

t  Octave  AlUire,  Kotioe  sor  lee  huiles  neatres  raffindes,  p.  11. 
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tejit  of  acid,  ^5  or  ^  normal  lye,  until  the  liquid  assumes  a  red 
coloration.  Aqueous  potash  lye  is  preferable  to  the  aleohoUo, 
on  aocoiint  of  the  constancy  of  its  titer,  ivhicli  constantly  changes 
in  the  alcoholic  solutiou,  and  must,  therefore,  always  be  deter- 
mined anew  before  each  series  of  experiments;  on  the  other 
band,  the  fat  readily  separates  from  its  alcoholic  solution  by  the 
addition  of  aqueous  lye,  and  has  then  again  to  be  brought  into 
solution  by  heating  in  a  water-bath.  With  an  alooholic-ethereal 
solution  two  layers  are  formed,  and  the  reaction  must  be  carried 
on  to  tlie  end  with  vigorous  shukiug  after  each  fresh  oiklitiou  of 

■>■•■• 

Titration  does  not  give  the  per  cent,  by  weight  of  the  free 
fiitty  acids  contained  in  the  fat,  but  only  tlie  quantity  of  alkali 
required  for  the  neutralization  of  a  determined  weight  of  the 
sample.  For  oils  this  is  generally  satisfactory,  the  number  of 
cubic  centimetres  of  normal  lye  required  for  the  neutralization  of  I 
100  cubic  centimetres  of  the  sample  being  given. 

The  qimntity  of  glycerin  contained  in  a  fat  is  determined  in  the 
usual  manner,  by  saponifying  the  fat  with  alcoholic  potash  ot 
soda  lye,  expelling  the  alcohol   by  evaporation,  dissolving  tbei  j 
soap  in  water,  adding  dilute  sulphuric  acid  and  boiling  mode-   * 
mtely  until  the  fattj-  acids  liave  beamie  entirely  clear.     The  niaas 
16  then  allowed  to  cool,  and,  after  filtering  the  liquid  containing  ] 
glycerin  from  the  congealed  futCy  acids,  the  latter  arc  ouee  morsl 
boile<i  in  water,  altuwed  t*i  congeal,  and  the  fSltcrcd  wash-watef^ 
is  united  with  the  first  filtrate.     The  latter  is  exactly  neutralized 
with  sodium  carbonate  and  tlieu  evaporated  to  dryness  iu  a  water- 
bath.     The  residue  consisting  of  stxliuiu  sulphate  and  glycerin 
is  treated  with  alcohol,  which  leaves  the  sodium  sulphate  undis- 
solved.    The  filtered  alcoholic  solution  is  evaporated,  the  residue 
i^in  treated  witli  alcohol,  and  the  filtered  solution  Qvaporatod  i 
a  platinum  dish  in  a  water-bath. 

On  account  of  the  volatility  of  glycerin  at  21^*  F.,  the  mim-^  | 
bers  obtained  by  the  foregoing  process  are  always  too  low.  Tllft  I 
most  reliable  process,  and  one  which  iw  avuilidiht  I'm-  nil  olscs,  is 


*  Benedlkt.     An»Ijr»e< 


KTAMTNATIOy  OP  FATS  AND  PAT  OILSi  107 

die  determinatioQ  of  the  glycerin  by  oxidation  with  potassium 
permanganate. 

When  glycerin  in  a  strongly  alkaline  solution  is  oxidized  at  an 
ordinary  temperature  with  potassium  permanganate,  1  molecule 
of  glycerin  yields  quantitatively  exactly  1  molecule  each  of  oxalic 
and  carbonic  acid — 

C^Ufii   +    30,     =     C,H,0^   +    CO,   +    3H,0. 

Upon  this  is  based  the  determination  of  glycerin  by  Benedikt 
and  Zsigmondiy*  the  principle  having  been  first  established  by  Fox. 

The  fat  is  saponified  with  calcium  hydrate  and  entirely  pure 
methyl  alcohol,  the  residue  dissolved  in  hot  water,  and  the  soap 
decomposed  with  dilute  hydrochloric  acid.  It  is  then  heated 
until  the  fiitty  acids  have  separated  clear.  With  fluid  fats  it  is 
advisable  to  add  some  hard  paraffin  in  order  to  congeal  the  fatty 
acids  floating  on  top  during  the  subsequent  cooling,  which  is 
efiected  by  placing  the  dish  in  cold  water.  The  fluid  is  then 
filtered  into  a  capacious  flask,  neutralized  with  potash  lye,  and 
10  grammes  of  caustic  potash  are  added.  5  per  cent,  solution  of 
potassium  permanganate  is  then  added  at  an  ordinary  temjiera- 
ture  until  the  fluid  is  no  longer  green,  but  assumes  a  blue  or 
blackish  coloration.  It  is  then  heated  to  the  boiling  point, 
whereby  manganese  peroxide  is  separated  and  the  fluid  becomes 
red ;  as  much  aqueous  sulphurous  acid  is  then  added  as  is  required 
for  complete  decoloration.  It  is  then  filtered  through  a  smooth 
filter  of  sufficient  size  to  receive  at  least  one-half  of  the  entire 
fluid,  and  thoroughly  washed  with  boiling  water.  The  last  wash- 
waters  are  frequently  rendered  turbid  by  some  manganese  per- 
oxide ;  this  turbidity  disappears,  however,  by  the  action  of  the 
sulphurous  acid  liberated  during  the  subsequent  acidulation  with 
acetic  acid.  The  fluid  is  then  heated  to  nearly  the  boiling  point 
and  precipitated  with  calcium  chloride  or  calcium  acetate.  As, 
besides  calcium  oxalate,  the  precipitate  contains  always  some 
silicic  acid  and  frequently  gypsum,  it  cannot  be  considered,  after 
calcining,  as  pure  calcium  carbonate,  nor  as  calcium  oxide. 
The  determination  of  the  calcium  oxalate  contained  therein  is 

*  Ckemiker  Zeitang,  9,  S.  975. 
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best  effected  by  titmtion,  eifbcr  with  potassuim  iieriiianganate  m 
Bcid  solution  or  by  alkalimetry  aft«r  i:alciniiig.  For  the  latter 
purpose  the  caleiited  preeipitatc  !»  dissolved  in  aboiit  half-iioruial 
Hiiliition  i>f  bydrochloric  acid,  titrated  back  with  about  half- 
iTomml  soda  lye  with  an  addition  of  dimothyl-aoilinc  orange  as 
an  iud^tor.  The  titer  of  the  hydroeblorJc  aeid  la  generally  fixed 
tor  MMliiiiu  larbonate ;  106  parts  of"  sodium  curbonato  ciorrcsjKind 
to  fl2  [Mirts  of  glywrin. 

In  regard  to  the  alxivo  pnx^ss  we  would  remark  that  methyl 
alcohol  is  used  for  the  Haponification  of  the  faU  instead  of  ethyl 
xleohol,  because  t)ie  latter,  at  certain  concentrations  and  with  a 
determined  percentage  of  alkali  in  the  solution,  is  converted  by 
potassium  permanganate  into  oxalic  acid.  Tins  creates  ermra 
wliieh  are  the  greater  the  more  alcohol  is  retained  by  the  soap  In 
drying.  By  repented  evaporation  and  renewing  of  the  water  to 
expel  the  last  trai-ea  of  alcohol,  a  portion  of  the  glycerin  would 
also  lie  lost. 

The  fluid  subjected  to  oxidation  contains  besides  glyoerin  all 
the  soluble  fatty  acids ;  by  oxi<lation  witli  pota^^^ium  periuangK- 
natc,  according  to  the  above  process,  they  yield,  however,  noitlter 
Oxalic  Bci<l  nor  another  acid  which  can  be  precipitated  by  lime  il 
ftoetie  acid  solution,  so  that  their  presence  does  not  influence  the  j 
determination  of  the  glycerin. 

Whether  an  oil  iiUainol  by  extraction  is  free  from  carbon  Ii 
sulphide  iwi,  aiK^irding  to  O.  Bmun,  he  readily  re<x>gnized  I 
stirring  ulwut  30  i>arts  by  weight  of  lye  of  40^  B.  tinder  Ott.1 
parts  by  weight  of  oil,  and  allowing  the  soap  furmiid  to  tAatOd  ht  \ 
a  warm  place  for  one  hour,     if  the  oil  is  Imdly  purified,  the  soap  J 
is  dark  green  and  of  a  bad  odor,  which,  however.  disji[)pears  ii 
time  (weeks  or  months),  leaving  the  soap  externally  faultless. 
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CHAPTER  V. 

FATS,  FAT  OILS,   FATTY  ACIDS,  AND   RB8IN   USED   IN  THE 

FABRICATION  OF  SOAP. 

According  to  their  derivation,  the  fats  are  generally  divided 
mto  animal  and  vegetable  fats  and  oils.  We  commence  our  de- 
scriptions with  the 

Fats  of  Animal  Origin. 

'  Tidlmts. — ^Undcr  this  collective  term  are  understood  the  masses 
of  fat  found  in  abundance  in  the  abdominal  cavity,  around  the 
kidneys,  etc,  of  the  ruminantia,  especially  of  those  which  have 
been  fattened.  In  commerce  a  distinction  is  made  between  beef 
toBoWf  derived  from  oxen,  cows,  and  calves,  and  mxUion  tallow, 
'from  flheep  and  goats,  the  latter  being  firmer  and  whiter,  though 
otherwise  there  is  no  material  difference.  Besides,  the  firmness  of 
Uie  tallow  from  the  same  variety  of  animals  is  not  always  alike  ; 
it  depends  on  the  race,  age,  and  especially  on  the  food  of  the 
animal.  Animals  fed  upon  dry  food  furnish  the  most  solid 
tallow,  that  of  those  pastured  being  less  so,  and  that  of  those  fed 
apon  swill  very  soft 

The  crude  tallow  as  furnished  by  the  butchers  is  enveloped  in 
veiy  thin  cellular  tissues  and  more  or  less  contaminated  with 
particles  of  skin,  blood,  etc  If  kept  for  several  days,  these  par- 
ticles become  decomposed  and  putrefy.  It  is  necessary,  therefore, 
especially  in  summer,  to  keep  the  tallow  in  a  cool  place  or  at 
once  to  separate  it  from  the  membranes  by  rendering. 

Rendering  is  effected  either  by  the  dry  or  the  vjet  process.  For 
the  first  the  tallow  is  cut  up  and  the  membranes  enveloping  it 
torn  asunder  by  the  application  of  heat ;  by  the  second  ]>rocre8s 
the  tallow  is  boiled  with  dilute  acids  or  alkalies  which  dissolve 
the  cell  substance. 
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Dry  rendpring  is  tlie  older  method.  The  fatty  tissues  are  cut 
into  small  cuIhb,  placed  iu  a  copper  over  an  open  fire,  and  ex- 
posed to  a  heat  exceeding  that  of  boiling  water.  A  small  per- 
centage of  water  is  frwincntly  added,  especially  in  Biimroer,  when 
tiie  tallow  has  lost  much  of  it«!  natural  moisture  by  evaporation. 
In  the  heat  the  membranes  are  destroyed  and  the  melted  tallow 
runs  out,  the  membranous  substances  collecting  on  the  top.  These 
are  removed  and  pi-essed  so  as  to  free  them  from  fat,  Tlie  solid 
matt<?rs — now  called  greaves  or  cracklings — form  flat  «ikes  and 
are  sold  as  food  for  dugs,  manure,  or  for  use  in  the  manufacture 
of  lubricants  and  of  ferrocyunide  of  potash,  The  melted  (at  ia 
passed  through  a  sieve  into  anotiier  suitable  vessel  and  wnsheil 
with  boiling  water.  The  impurities  settle  down  with  the  water 
and  the  fet  is  drawn  oflF  into  tuba  and  allowed  to  cool,  Thi» 
process  has  been  in  practice  for  a  long  time,  and,  notwithstanding 
its  many  incunvtmiences,  is  so  still,  especially  in  Bmall  establlA- 
ments.  Sontrtlmc^  a  f^tll  higher  tem|)crature  is  applied  in  order 
to  caase  the  residuum  to  nmtcrgo  a  roa-tlng^'tliiscby  trying  to. 
obtain  a  greater  yield  of  pure  tallow.  In  gnurttl,  though,  tbifl 
method  remains  imperfect,  and  a  larger  or  smaller  loss  of  tallov 
is  sustained,  mnch  remaining  in  the  tissues,  which  are  but  imjiet- 
fectly  niwutnl  by  tliiw  upemtion,  and  become  so  hard  that  they 
yii'ld  tile  lullow  under  the  press  with  difficulty.  Besides,  it  is  on 
iniiH'v-iibility  to  obtain  an  even  temperature  in  the  copper,  it  bft^ 
coming  tiMi  high  on  the  bottom  to  the  detriment  of  the  color  and 
t]iinlity  of  the  tallow.  And  furthi-rmore  the  odor  of  the  gaseous 
and  otlier  vapors  (Ievelo[)e«)  from  tlie  animal  snbatanecs  during 
melting  is  so  dit^UKtlng  that  from  a  hvgtenie  slandpaiint  this 
method  of  rendering  has  to  be  condcnuie<l. 

This  di(si45reeable  odor  is  more  readily  removed  by  the  appli- 
entton  of  steam  in  lieu  of  an  open  lire,  but  it  is  only  a  elighl 
provement  in  other  respects,  because  the  tem[>eratur(<  re 
low,  and  besides,  hy  the  inunediaU.-  (-onlact  id'  st£«m  with  the 
the  merahrane.is  converted  into  glue,  from  whitJi  the  tttllo»r 
l>e  sejMinitwl  only  with  great  diflii-nity.     l'">ir  this  rcawm  App 
I  to  render  the  tallow 


proposeil 

water  at  239°  to  266-  F.,  but 
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not  oompletely  rendered  out,  especially  if  the  raw  material  is  not 
eafficieotljr  oomminuted. 

By  deBtroying  the  cells  enveloping  the  fat  as  much  as  poasible 
before  heating,  the  rendering  process  is  effected  at  quite  a  low 
temperatare,  the  fat  and  membranous  particles  separating  readily 
at  212°  F.  Several  mechanical  contrivances  have  been  con- 
Btnicted  for  this  purpose  and  are  used  in  the  manufacture  of  mar- 
garin,  it  being  absolutely  necessary  in  this  branch  of  industry'  to 
obtain  a  tallow  as  pure  as  possible  and  uninjured  by  the  action 
t)f  a  higher  temperature ;  frequently  the  tallow  is  rendered  at  less 
than  212°  F. 

The  destruction  of  the  cells  enveloping  the  tallow  has  also  been 
attempted  by  the  addition  of  chemical  agents,  this  method  having 
the  forther  advantage  that  the  odorous  substances  combine  with 
the  chemical  agent,  or  are  destroyed.  IVArcet  was  the  first  to 
recommend  dilute  sulphuric  acid  for  tJiis  purpose.  Bring  50 
pounds  of  dilute  sulphuric  acid  into  the  copi>er,  then  add  grad- 
ually 1000  pounds  of  the  comminuted  fat  divided  into  four  equal 
portions,  and  finally  150  pounds  of  water  previously  compounded 
with  5  pounds  of  sulphuric  acid  of  60°  B.  The  mass  is  then 
heated.  By  the  action  of  the  sulphuric  acid,  which  partly  dis- 
solves and  partly  decomposes  the  membranes,  the  process  of  ren- 
dering even  large  quantities  of  tallow  is  finished  in  IJ  to  2J 
hours.  lyAroet  originally  proposed  the  addition  of  acid  for  ren- 
dering over  an  open  fire,  but  it  is  also  available  for  steam  render- 
ing, which  is  now  employed  in  all  large  establishments.  In  most 
rendering  establishments,  not  working  with  a  closed  apparatus, 
open  wo<xlen  vats  lined  with  lead,  and  direct  steam  are  cmployetl. 
For  100  pounds  of  tallow  20  pounds  of  water  and  1  pound  of 
sulphuric  acid  of  66°  B.  are  used,  and  steam  of  a  preasure  of  1 
to  2  atmospheres  is  introduced.  Another  very  suitable  process 
consists  in  pouring  sulphuric  acid  of  4°  to  5°  B.  over  the  crude 
tallow  as  delivered  by  the  butchers  and  loading  it  with  boards 
and  stones  so  that  the  sulphuric  acid  stands  over  the  fat.  After 
four  or  five  days  the  acid  is  drawn  off  through  a  faucet  in  the 
bottom  of  the  vat.  The  tallow  is  then  rendered  bv  the  lutroduc- 
tion  of  direct  steam,  the  process  being  quickly  accomplished,  since 
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the  cells  have  been  pRitly  Jestroved  by  the  acid.     The  greaves, 
which  i<till  L»ntain  tiillow,  are  again  acidulated  and  rendered  uulr 

Evrard  has  proposed  to  mix  and  warm  300  parts  of  commi- 
nuted tallow  with  cauHtiv  soda  lye  (made  of  1  part  of  calcined 
soda  dissolved  in  200  parts  of  water).  The  odorous  substances 
eombtne  with  the  sfida  and  reoinia  in  the  lye  dissolved,  while  lite 
'pure  fiit  is  separated.  Though  the  Soeiet^  d' Encouragement  of 
Parrs  examined  this  process  and  tlwlared  it  an  improvement,  we 
prefer  rendering  with  sniphurie  ai:id. 

Many  attempts  have  boi>n  made  to  render  innocuous  the  disa^ 
greeable  vapors  developed  dnring  rendering.  The  simplest 
nietliod  is  to  conduct  them  into  a  boiler  fire.  The  idea  originated 
witli  d'Arcet,  who,  in  1834,  applie<l  it  to  dry  rendering.  For 
this  purjtose  it  is,  however,  but  little  adapted,  since  the  closed 
apparatus  required  impedes  the  newssary  stirring ;  but  it  can  be 
utilized  ill  i«team  rendering.  The  mf>st  thorough  Investigalione 
in  reference  to  the  destniction  of  tlie  developing  fetid  o<lor  were 
made  by  Urodbaus  und  Fink.  The  melting  vat  was  provided 
with  a  well-fitting  cover.  In  this  co^-er  was  a  hole  three  inches 
wide  o%'er  which  a  tin  i)ipe  was  fixed  and  carried  to  a  cootiguoua 
boiler  fire.  Tlie  contents  of  the  melting  vat  consisted  of  cnidp 
tallow,  first  and  second  (|Uality  mixed,  and  the  requisite  quantity 
of  sulphuric  acid.  As  the  vapors  developed  in  the  melting  vat 
they  were  eeailydrawn  tliruiigh  the  tin  pipe  into  the  flames  witii- 
out  extinguishing  the  fire.  They  left  the  opening  of  tlie  chimney 
without  the  least  smell,  proving  that  the  fetid -smelling  prodi 
had  been  destroyed.  KxjHiriments  were  also  made  to  conduct 
the  vapors  under  tlie  grate  of  tiie  fire-phwi-,  but  it  became  very 
s<x»ii  manifest  that  they  extinguished  the  fire,  so  tJiat  this  experi- 
ment was  abandoned. 

Among  the  many  new  inx'entions  for  rendering  tallow,  etc, 
over  an  open  lire  in  a  manner  to  avoid  the  oRensive  odors  arising 
from  tlie  operation,  that  in\'ented  by  Vohl  is  perhaps  the  moat 
aucecssfui.  Fig.  1 7  represents  this  apparatus,  It  consists  of  the 
cast-iron  caldron  A,  lined  with  lend,  the  cylindrical  head-piece 
B,  and  the  cover  C,  with  the  mica  plate  D  ;  another  mica  plate 
is  in  the  door  E,  both  serving  for  observing  the  processes  in  th& 
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terJDrof  A.     Al  night  a  light  U  plaocnl  'ivlt  the  mica  iiI;ito  in 

i  lid. 

I  The  tall nw  is  intnidur^  through  the  iloor  K,  wiiii'ti  iilso  serves 

(vfri-lntv  hrrmctirtillv  the  casl-iriin  hwiiUjiicoc  li.     .Aflpr  rcmipring 

IrlSnistH^  till*  taJlii\r  in  ilisc-hnr;^!  thi-oii{^)i  die  faun't  F  iiiiil  fhp 

BttiAl  li(]U)(I  through  thii  faiicnt  f>,  while  t\u:  gicjivc^  n-niaiiiiiig 

»on  B  [lerfomteil  ]ilatc  in  the  calclrrin  are  reiiiovixl  tlinm^h  the 

"«BorJ^ 

The  ffistm  and  vajwrB  develii|(wl  dnrin^  rendering  in  ,4  jitiss 
ihnMt)^  the  pipe  J  into  the  ciindfnning  txis  A".  Tin-  latter  i^ 
HtH4xl  with  th<-  "■<)ver  L,  provided  with  sand-j<iinL-<  at  M. 

Fig.  17. 


3  itie  interior  ^f  AT  are  oliliqne  soiffijlrb  covered  with  deconi- 

imc     The  box  itself  i:^  of"  woofl  saturated  with  iisplialtnin 

The  water  onndentwd  in  it  rans  oif  throogli  the  pipe  -V, 

'» fmtapt!  oCffiai-s  being  prevented  by  the  eiirvature  of  R  forming 

Wrap. 

The  giwts  nnd  va|M)rs  nut  eondonseil  in  A'  pa.*s  tliriMigh  the 
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pipe  Q  into  the  condenser  P,  which  is  lined  with  lead  and  filled 
with  coke  or  pumice-stone  saturated  with  sulphuric  acid.  .  The 
liquid  collected  here  passes  through  the  pipe  Q  to  the  discharge- 
pipe  R. 

The  non-condensed  gases,  etc.,  are  finally  conducted  through 
the  pipe  S  into  the  cliannel  T,  which  leads  into  the  ash-pit  U 
under  the  grate  of  the  fire-place  H. 

The  non-condensed  gasas,  etc,  being  almost  completely  freed 
from  aqueous  vapors  by  passing  through  the  condensers,  can  be 
unhesitatingly  admitted  under  the  grate  without  fear  of  disturb- 
ing the  draught.  . 

The  ash-pit  U  is  closed  with  an  iron  door,  whereby  a  strong 
draught  is  produced  which  sucks  all  the  gases  from  the  apparatus 
under  the  grate.  The  gases  of  combustion  escape  to  the  flue  V, 
which  leads  to  the  chimney. 

An,  apparatus  for  rendering  tallow  by  steam,  invented,  if  we 
are  not  mistaken,  by  Lockwood  &  Everett,  of  New  York,  is 
shown  in  Fig.  18.  Its  principal  advantage  consists  in  the  com- 
plete destniction  of  the  noxious  vapors  and  in  the  safety  from 
explosions,  as  the  fnt  in  the  digester  melts  very  gradually. 

The  apparatus  consists  of  two  parts,  a  boiler  or  digester  and  a 
furnace  for  burning  the  developed  gases  and  vapors,  both  being 
conncipted  by  the  pipe  J,  The  digester,  which  rc^'eives  the  fat  to 
be  rcndcnd,  consists  of  the  steam-tight  cylindrical  boiler  A,  sur- 
rounded by  the  jacket  B, 

To  secure  greater  solidity,  as  the  digester  must  stiind  a  hy- 
draulic pressure  of  seven  atmospheres,  the  bottoms  are  connected 
with  the  inner  walls  by  the  rods  IJ  and  the  jacket  by  stays.  The 
steam-pipes  C,  which  scTve  for  uniformly  heating  the  fat,  con- 
tribute also  to  the  strengthening  of  the  digester. 

T.^nderneath  the  digester,  which  n\sts  upon  supj)oii:s,  is  a  fire- 
place from  wliicli  the  gasi»s  of  conibustiun,  after  passing  through 
the  flues  (r  in  the  brickwork  over  as  large  a  surface  of  the 
digester  as  ]>i>ssible,  escape  into  the  chimney.  The  digester  is 
filletl  through  the  manhole  i?,  and  tlie  membranous  residue  re- 
moved through  the  opening  F, 

The  pipe  J/,  turning  in  the  swivel-joint  .V,  and  provided  on 
the  end  with  a  strainer  to  prevent  the  esaipe  of  foreign  substances, 


^■-*  -  *  - 


^^r  The  frai^es  paaslii^n.'  lii^i  i]iii.ii|ili  iln-  li.  aUii  pijte  avstutu  0,  and 
^^Ritrr  fruin  belaw  four  biiriRTfi,  1',  syniniftri tally  arrnngwl  In  a 
^Bnn:]e,  whort-  ibvy  iirc  iuixihI  with  atmospheric  uir,  igniU'il,  uml 

The  gnats*  of  cnmhiistion,  ui  a'lit.'iidiiij;,  p:isK  aroutul  t!i«  Hpimls 
(^aiui  CHUipc  tlinnigh  the  lUimncy  T. 
~  e  air  ivquirtKl  for  combustion  entei^  at  Q,  in  the  npi>er  [Kirt 
'  fiimaw,  an  air-chaiDbar  in  t\w  hrickwurk,  whure  it  is 
\  ttQtl  ]>a.wG>i  from  below  into  the  burners.' 
i>  promote  the  ilraujrht  iu  the  digester,  the  small  pi|ie  .S'  eon- 
A  healed  gaii  into  the  8j)ace  below  the  gnito  It. 
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The  operation  of  rendering  is  conducted  as  follows : — 

After  filling  the  jacket  B  with  water  to  the  highest  point  of  the 
flues,  and  heating  the  boiler,  the  digester  A  is  charged  with  the 
fat  to  be  rendered,  care  being  taken  to  place  the  strainer  31  at  its 
highest  point.  Tlie  Argand  furnace  is  heated  at  the  same  time 
by  kindling  a  fire  upon  the  grate  R. 

As  soon  as  the  manometer  indicates  a  moderate  pressure,  the 
cock  on  the  discharge-pipe  J  is  opened  and  the  gases  escai>e  to 
the  combustion  furnace,  where  in  the  mean  time  suflficient  heat 
must  be  developed  to  assure  complete  combustion  of  the  noisome 
vapors. 

The  heating  of  the  apparatus  is  so  regulated  that  the  ten- 
sion of  the  steam  in  the  jacket  does  not  exceed  four  atmospheres 
and  the  pressure  in  the  digester  is  not  over  2.5  atmospheres. 

To  recognize  the  moment  of  complete  melting,  samples  are 
from  time  to  time  taken  through  the  pipe  U. 

For  the  manufacture  of  margarin,  the  selected  tallow  is  freed 
from  adhering  particles  of  flesh  and  blood  by  first  soaking  in 
warm  water  and  afterwards  thoroughly  washing  in  cold  water. 
It  is  next  intnxluced  into  a  hashing  machine,  and  when  thor- 
oughly disintegnitiMl  melted  by  steam  at  140*^  to  101°  F.  The 
melted  fat  is  then  allowed  to  stand  until  it  deposits  the  floating 
fnigments  of  membnine,  which  collect  on  the  bottom,  forming 
**  scrap.''  The  fat  is  then  crystallizc<l  at  JKj^  F.  and  subjected  to 
]>ressure  at  this  temperature.  The  residue  is  ^^  prime  j)res8  tal- 
low,'' and  is  used  in  the  manufacture  of  candles.  The  fat 
pressed  out,  known  as  oleomargarin,  is  used  in  the  manufacture 
of  artificial  butter. 

By  subjecting  tallow  to  pressure  at  a  low  temperatiire,  iaUow 
oil  is  obtained,  which  remains  rK|uid  at  an  ordinary  temperature. 

Commercial  tallow  frequently  has  a  <lirty  gray  color.  Such 
tallow,  to  be  worked  into  stearin  by  saponification,  needs  refining, 
as  otherwise  candles  manufactured  from  it  will  not  show  the 
white  appearance  so  highly  valued.  The  r('linin<j!;  consists  in 
remelting  the  tallow  with  water,  generally  with  an  addition  of 
common  salt,  alum,  or  soda. 

A  very  simple  method  to  bleat^h  tallow  is  to  melt  it  and  then 
stir  in  6  to  10  pounds  of  soda  lye  of  20^  to  24^  B.  for  each  100 
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pounds  of  tallow  and  allow  it  to  stand  and  settle.     The  brown 
sediment  can  be  used  for  rosin  grain-soaps. 

In  a  pure  state  the  tallows  are  nearly  inodorous ;  on  exposure 
to  the  air  for  some  time,  mutton  tallow,  however,  acquires  a  pcnru- 
liar  odor,  which,  according  to  Chevreul,  is  due  to  the  evolution 
of  a  volatile  fatty  acid  which  he  terms  hircic  acid,  the  existence 
of  which  is,  however,  doubtful.  Tallow  consists  of  stearin,  pal- 
mitin,  and  olein,  their  proportions  varjing  in  the  fat  from  the 
different  parts  of  the  animal. 

There  is  no  great  difference  in  the  saponification  equivalents  of 
the  various  varieties  of  tallow,  which  is  readily  explained  by  the 
fact  that  oleic  acid  and  stearic  acid  fix  nearly  the  same  quantities 
of  alkali,  1  gramme  of  oleic  acid  retjuiring  198.7  milligrammes 
of  caustic  alkali  for  saponification,  1  gramme  of  palmitic  acid 
218.9  milligrammes,  and  1  gramme  of  stearic  acid  197.3  milli- 
grammes. 

The  iodine  degree  of  tallow  is  40,  according  to  Hiibl,  and  that 
of  the  fatt}'  acids  separated  from  tallow,  25.9  to  32.8,  according 
to  Demski  and  Morawski. 

Tallow,  as  found  in  commerce,  is  frequently  contaminated  with 
water,  dirt,  particles  of  skin,  etc.  Such  contaminations  are  readily 
detected  by  the  method  given  on  page  102.  It  is  further  adulte- 
nite<l  with  cheaper  fats,  such  as  bone  fat,  kitchen  fat,  residue  from 
the  manufacture  of  margarin,  etc.  Such  adulterations  cannot 
always  be  detected  with  certainty.  The  best  guide  is  the  deter- 
mination of  the  melting  points,  or,  still  better,  that  of  the  fatty 
acids  separated  from  the  tallow,  which,  according  to  Dalican, 
should  never  Ixj  below  111^  F. 

Tallow  adulterated  with  distilled  wool  fat  has  recentlv  made 
its  appearance}  in  commerce.  This  adulteration  can,  hoAvever,  be 
readily  detected  by  the  considerable  percentage  of  cholesterin  in 
.the  wool  fat.  Saponify  the  susj)ected  tallow  with  caustic  potash 
and  shake  the  resulting,  soap  with  ether.  The  latter  absorbs  the 
cholesterin  and  leaves  it  behind  on  evaporation.  By  adding 
hydrochloric  acid  and  chloride  of  iron  to  the  residue  a  violet 
coloration  is  produced. 

Adulteration  with  cotton-seed  stearin  is  detected  by  melting 
the  fat,  crystallizing  it  in  a  drying  box  at  95°  F.,  after  eighteen 
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hours   pressitig  it  tlintii^li  a  clutti  nnd  tlotormining  from  thittm 
liltnite  Uie  i'Xiiuo  degree,  whiuli,  witli  KItrutc  fniDi  tallow  oitih 
tuiniiii;  •Hitton~g«.'d  oil,  is  tHim  7.3  to  KO,  and  with  that  fruiu  fmM 
tiiilow  about  55. 

IJi'fopc  the  introduction  of  iHilm-oil,  (•(K-ouniit-nil  and   juilm 
kernel  oil,  tallow  was  the  most  ii«|Mirtant  raw  niHtcrial  iwed  iot 
the  ninuutaetiH-e  of  wu}).      It  sa|)oi]ifi(^  only  with   weak  lya 
reqnirinjf,  aetiordinp  to  its  a^rp,  in  the  coninienivment  of  I 
operation  a  lye  of  6°  to  10'^  B,;   with  this  it  n-iidily  forma  a 
emnlsion,  which,  on  reat-hing  the  Wiling  point,  i^  converted  intotfl 
a  eheniieal  i-onilii nation.    By  continuing  the  boiling  with  thiu  lys  •! 
a  viacid,  thick  soap-past^  is  obtained,  whicii  is  not  the  cane  with 
any  other  faL     fienernlly  tJie  boiling  is,  liowex-ei-,  oontimied  with 
lye  of  12°  to  15°  B.,  nutil  the  oombinution  forms  a  clear,  viscid  > 
paste,  the  exat^t  tilting  of  which  is  reei^nize<l  by  the  quick  appt 
auoc  of  a  gray  edge  on  a  tmrnple  upon  the  Sjialula. 

After  the  introduction  of  the  combination  with  lye,  meet  fiifl 
take  up  the  further  lye  required  very  rapidly  and  well ; 
tailow  this  proceiis,  however,  takes  places  very  gradually,  and  n 
is,  thon'fore,  neces^ian-  to  acM  the  lyc  in  portions.  By  adding 
the  portions  of  lyc  in  rapid  xnwe'wion,  it  mny  happen  tliat  t 
soaii-iHtBtc,  notvritlistttuding  it  shows  sharjintsis,  is  turb!<l  and  a<A 
satnnitcil.  This  deJ^-et  is  best  remcdiwl  by  Uie  addition  of  aonj 
weak  lye  with  a  nimlerate  fire  ;  the  jtaslc  gradiially  clarifies  u 
oil  sharpne^  disnjiiiears,  and  only  when  this  is  Uie  case  will  1 
be  po**ii)lo  to  determine  how  much  lyc  is  rwpiired  for  coinplct 
aaponifimtion.  It  may  Airlher  o<>eur  that  by  adding  ton  contieiit 
trated  lye  (of  aliout  20^  B,  or  more)  the  combination  fonni-d  mayj 
he  entirely  destroyed  so  that  lye  rmis  otF.  This  tiuilt  is  remedied 
with  weak  lye  or  water  and  lH>iling  slowly.  lu  very  difBciitj 
caseH  it  is  best  to  intcrrnpl  boiling  ami  s(]uirt  water  over  tlq 
soai»- paste. 

Kaponiticatian  is  more  readily  and  better  effwt«-d  by  dire 
steam  than  by  an  o|)cn  fire,  sim«  a  lai^  (juaiitity  of  tallow  0 
in  a  ftliort  time  be  converted  into  a  clear  paate  free  from  t 
which,  when  projwrly  "salted  out,"  also  yields  a  finiMlied  gnuD  fi 
from  acnm.Hothai  lor  most  p«ri>oaee clear  iHiiling  isiu)(  re(]uiiv 

1(K)  ]M}undii  of  tallow  saponifinl  with  scxla   lye  yield  at  thcj 
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litmoet  165  pounds  of  ^^und  pTiin-soap,  which,  however,  <lries 
out  strongly,  so  that  the  bars  waq>  tniy-i?hajK»d.  However,  by 
boiling  down  solid,  as  is  espciMally  nMjuired  in  boiling  over  an 
open  fire,  100  pounds  give  only  loO  {xninds  of  soap.  By  allow- 
ing the  latter  to  cool  in  large  frames  it  shows  formation  of  grain. 
■  Lard. — In  the  United  States  hog's  lanl  is  largely  ustnl  in  the 
manufacture  of  soap  and  candles.  It  is  ren(lere<l  or  melte<]  in  a 
nmilar  manner  as  tallow;  chiefly  over  an  o{)en  fire,  though  in 
lai^  operations  steam  is  found  to  present  the  most  (»eonomi(jjil 
methcx].  Lard  has  a  granular,  sjilvc-like  (Himsisteney,  a  pure 
white  color,  and  agreeable  taste ;  on  exposure  to  air  it  scmui  turns 
yellow  and  rancid.  It  consists  of  62  parts  of  oleiu  and  »$8  parts 
of  solid  fat  (mostly  palmitin),  and  contains,  according  to  Allen 
and  Thompson,  0.25  per  cent,  of  non-saponifiable  «ul)stanee.  By 
sa]K)nificatiou  100  parts  of  lard  yield,  according  to  Jiraeonnot, 
8.8  parts  of  glycerin  and  95  parts  of  fatty  acids,  which  comnienee 
to  congeal  at  131^  F.,  and  become  entirely  solid  at  120.')'^"^  F., 
bat  according  to  Mayer  their  melting  point  is  at  95*^  F.,  and  tlu^ir 
congealing  point  at  93°  F.  The  statements  alK)ut  the  melting 
point  of  lard  vary  from  79*^  F.  to  107.5°  F.  These*  variations 
may  be  largely  due  to  the  varj-ing  solidity  of  the  fat  from  dif- 
ferent parts  of  the  iKxly  and  to  diffen'ut  metluxls  enij)loye<I  in  the 
determination.  The  specific  gravity  of  lanl  is  0.9J>8  at  50-  K. 
Its  saponification  equivalent  is,  according  to  Yalenta,  1 95.o  to 
196.6,  and  its  iiKline  degree,  aeconling  to  Iliibl,  57.6  to  GO. 

By  subjecting  lard  to  strong  pressure  at  32°  F.,  it  is  sej>ai'ate<l 
into  62  parts  of  a  colorless  oil,  the  so-eallcnl  "lard-oil,"  and  38 
parts  of  a  solid  mass,  consisting  of  tallow  (margarin),  |)almitin, 
and  stearin.  I^rd-oil  has  a  jMile  color  and  mild  taste.  It  is  used 
in  the  fabrication  of  soaps  and  pomades,  as  a  lubricant,  and  in 
the  wool  industrj\  It  has  a  specific  gravity  of  0.915  at  50°  F., 
and  l)egins  to  separate  stearin  at  below  32'^  F.  Its  sai)onifieation 
efjuivalent  is,  according  to  Moore,  191  to  196.  The  solid  portion 
ii'  brought  into  commerce  under  the  name  of  "solar  stearin,"  and 
furnishes  an  excellent  material  for  the  manufacture  of  (»andles. 

I-ard  is  frequently  adulterated,  the  princi])al  sophistication 
Iwing  with  water;  alum  or  lime  is  sometimes  added  to  enable  it 
to  absorb  large  quantities  of  water.     An  addition  of  1  ])er  cent. 
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of  Hlakccl  lime  or  of  2  to  3  per  ct-nt.  of  tilum  will  cover  10  to  IS 
jwr  cunt,  uf  water.     By  melting  and  recoiigealiiig  the  lard,  tlM 
foi-ejgii  substaiiees  form  a  deposit  on  tlic  bottom  and  can  !»  rv&S 
l\y  dut^TiuiiK-d.     Some  tallow  is  generalh-  added  to  give  the  li 
u  6rmcr  uppwiranre. 

The  Itcliavior  of  lard  towanla  lye  is  similar  to  that  of  tBllov^ 
the  older  and  more  mncid  it  is  the  quicker  saponifieution  is  a 
complinhed,  while  the  fresh  neutral  fat  requires  in  the  eonimeD<» 
ment  a  weak  Ije,  i^nl  is  much  liked  for  the  preparation  < 
8in<x]th  white  grsiin-soaiJfi.  Though  laiil  by  itself  gives  a  veiy 
while  soap,  even  if  by  bad  ti-eatment  it  ha^  aL'<{uired  .1  yellnvisl 
or  dirty  gray  color,  it  is,  on  account  of  tlie  lurdaceous  and  somtf 
what  soft  ponsiirteuoy  of  the  soap,  letter  adapted  for  working  il 
comiectiou  with  palm-kemel  oil  and  ciicoanut'-oil,  which  givn 
lean  and  brittle  soajvs,  an  atldition  of  one-thinl  or  two~fiflhs  ol 
lani  being  sufficient  in  order  to  obtain  a  beautiful,  solid,  and  delik 
aite  soap,     (^ood  laiil  is  at  present  used  only  for  toilet  aoape. 

The  lurd  from  animals  that  Iiave  died  by  sit^knew  haa  gene^ 
Milly  11  dark  color  and  bad  odor.     lu  connection  wilh  pnlni-kerr 
oil  it  yields  gooil  result*;  the  Inst  proportions  are  2  ^airts  of  lard 
to  3  of  palm-kernel  oil  or  3  parts  of  lard  to  5  of  oil.     A  lai^oip 
quantity  of  lard  might  yield  a  soft  or  mottled  product. 

The  yield   of  pure  ground  graiii-SKtap  will  geuerully  i 
about  loo  )itr  cent.,  though  the  soIUt  a  fat  the  lower  the  yield 
of  jiuro  gmin-aoap. 

Itorse  /a(. — (ienerally  speaking,  the  horse  is  jKfor  iu  &t. 
careless  manner  in  which  it  is  prejwrwl  from  the  carcase  rendcfa 
it  rather  i-epulsive,  yet,  when  extraclwl  from  the  recently  slaughri 
tcrei]  animal,  it  constitutes  a  very  suitable  and  good  material  f 
the  manuiiicture  of  soap.     Horse  fat  varii*  in  cunsislcncy  accord 
iug  to  the  organs  from  which  it  is  taken  and  the  "■ore  f^iven  to  iti 
pnxlnction.     It  is  either  solid,  forming  n  n>al  taliow,  or  is  taovi 
or  less  of  tlie  consistency  of  lanl.     The  (at  found  in  eonini 
has  genendly  a  more  or  less  dark  color,  a  bad  odor,  and  the  Co* 
etfltcncy  of  lur<l.     As  a  rule  it  \»  not  pure  horsu  fat,  but  cuutaidl 
lard,  liune  fat,  etc.     liy  treating  wilh  strung  lye  in  u  sitnilfli; 
manm^  as  described  for  lard,  il  onn  Iw  bleaelml,  and  forms  tlieD 
a  very  good  material  for  while  8tMii>6,  while  ihe  dark  sediment 
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can  be  utilized  for  dark  soaps.  Most  of  the  fat  being  quite  ran- 
cid, combination  is  effected  with  a  medium  lye,  complete  saponi- 
fication taking  place  with  case  and  rapidity.  The  application  of 
this  fat  for  household  soaps  is  about  the  same  as  that  of  lard. 
Its  peculiar  ^veetish  odor  makes  it  a  suitable  addition  to  palm- 
kemel  oil  to  weaken  the  strong  odor  of  the  soap  prepared  from 
the  latter. 

Bone  fat, — The  bones  of  all  animals  contain  up  to  3  per  cent. 
of  fat.  Though  it  has  not  been  thoroughly  studied,  the  constitu- 
tion of  bone  fat  seems  to  be  about  the  same  as  that  of  other  ani- 
mal fats,  it  being  only  richer  in  the  glyceride  of  oleic  acid,  and, 
therefore,  softer  and  easier  to  melt.  To  produce  the  fat  the  bones 
are  broken  as  much  as  possible  in  a  lengthwise  direction.  They 
are  then  brought  into  a  kettle  partly  filled  with  water  and  heated 
to  the  boiling  point,  which  causes  the  fat  to  float  on  the  surface, 
where  it  is  skimmed  off  with  a  flat  iron  spoon  and  passed  througli 
a  sieve,  which  retains  the  solid  particles.  When  it  is  noticed 
that  no  more  fat  separates,  the  bones  are  taken  out  by  means  of  a 
large  perforated  shovel  and  replaced  by  fresh  ones,  so  that  the 
water  may  be  used  several  times. 

Most  bone  fat  is  now  obtained  as  a  by-product  in  the  manu- 
facture of  animal  charcoal  or  bone  meal.  The  bones,  before  their 
mec*hanical  comminution,  are  either  steamed  in  closed  iron  cylin- 
ders for  a  few  hours  at  a  pressure  of  2  to  4  atmospheres,  or  ex- 
tracted in  a  special  apparatus  with  benzene.  By  the  latter  method 
the  l)ones  are  more  c*ompletely  exhausted  than  by  steaming,  but 
the  extracted  iat  has  a  strong  odor  of  benzene  which  is  difficult  to 
remove.  It  is  purified  by  remelting  upon  salt  water  and  intro- 
ducing steam  for  some  time. 

The  fat  obtained  by  boiling  fresh  bones  has  a  white  to  yellow- 
isli  color,  a  slight  odor  and  taste,  and  is  of  a  smeiiry  consistency. 
It  consists  of  stearin,  ])almitin,  and  olein.  When  thoroughly 
purified  it  keeps  well  and  makes  a  good  lubricant.  The  bone  fat 
obtained  as  a  by-product  in  the  manufacture  of  bone  meal  is 
largely  obtained  from  old,  partly  putrefied  bones,  and  is  of  a  dark 
color  and  unpleasant  odor.  It  always  contains  a  considerable 
quantity  of  free  fatty  acids  and  frequently  calcium  lactate  and 
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ralciiim  sebnte,  the  latter  i>ormittiiig  the  i*ncor{>i>ralicni  of  consid- 
erable water. 

The  melting  point  of  commeroial  Iwne  fat  varies  froni  68°  to 
8;!^  F,  The  fatty  acids  of  the  fiit  from  fresh  bones  melt,  aecopd* 
ing  to  HiibI,  at  86°  F.  and  congeal  at  82.5°  F.  Valenta  rjcter'- 
mined  the  saponification  etjiiivalent  at  IflO.f),  and  Dem^ki  and 
Morawski  the  iodine  degree  of  the  sepnratcHl  fatty  acids  at  55.7 
to  57.3.  Tn  examining  bone  fat,  attention  must  be  especially 
directed  towards  dirt  and  water. 

The  oi-dinaiy  bone  fat  of  commerce  is  diffiealt  to  bleach  ;  the 
freqnently  recommended  methodBwith  jMilaFsinm  bichromate  ond 
sulphuric  acid  or  hydi-ochloric  acid  accompliisbing  tlic  object  in 
but  few  casefi. 

The  commercial  bone  fats  contain  a  large  qnantity  of  free  fatty 
adds,  and,  therefore,  combine  readily  with  strong  lyes  containii^ 
a  considerable  percentage  of  alkaline  carbonates.  In  othur  re* 
spects  their  eonBtitution  ^-aries,  however,  very  nnich.  There  ar% 
for  instance,  bone  fats  which  in  color  and  consistcncr  rettetnble 
poor  quality  of  tallow  and  furnish  a  very  good  material  for  tlie 
manufacture  of  soap,  while  others  rcscjnble  poor  distilled  (d^ 
acid,  and  are  incapable  of  forming  cohering  grain-flakes  whea 
b<>i1o<i  by  them.selves.  Even  with  the  better  qualities  of  bona 
fat,  the  sub'lye  is  genentlly  more  or  less  turbid,  and,  on  coolinj^ 
forms  a  gluey  skin  in  consequence  nf  the  impurities  contained  ni' 
the  fat.  The  yield  varies  very  much.  Good,  solid  bone  fat 
yield  as  much  as  150  to  155  per  cent,  of  good  ground  gi-ain-eua{i^, 
which  is  quite  solid  and  lardai^ons,  tliough  not  so  white  as  lallow' 
grain-soap. 

Bone  fat  by  itself  is  but  little  eni])l(iyed  in  the  fabrication 
soap,  but  much  in  connection  with  other  futs.     It  is  chiefly  ueeA, 
for  resin  grain  soaps,  it  l>eing  less  adHptwl  for  smooth  white 
soops,  as  even  the  best  bone  fat  docs  notgive  the  pure  white 
duct  so  desirable  for  thie  variety.     It  can  also  be  used  in  cunni 
tion  with  other  fats  for  soft  soa|is,  the  lighter  varieties  being  wett 
adapted  for  grained  soa|>s,  however,  only  when  the  appearance  cB 
the  product  is  of  secondary  Importance,  as  is  the  case  with  sot^, 
for  the  textile  industry.     For  oil  soaps  only  a  small  quantity 
\k  worker!  in  summer  in  conuctliou  with  tiuwiil-i>il. 
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Wool  fat — ^The  wool  of  sheep  contains  a  considerable  quantity 
of  a  fatty  body  consisting  chiefly  of  cholesterin,  isocholestcrin, 
cholesteryl  stearate  and  palmitate,  and  other  compound  ethers  of 
eholesterm,  and  can,  therefore,  be  but  incompletely  8JiiK)nified. 
Moreover,  the  so-called  wool  sweat  (suint)  contains  a  (.onsiderable 
qntntity  of  potash  soaps.  Tlie  fat  extracted  from  the  crude  wool 
by  means  of  ether  or  bisulphide  of  carlwn  has  a  yellowish  color 
and  the  peculiar  odor  of  wool. 

For  the  manufacture  of  soap  wool  fat  is  of  but  little  value ;  it 
cannot  be  worked  by  itself,  and  is  chiefly  used  for  resin  soaps. 

Some  years  ago  a  method  for  purifying  wool  fat  and  mixing 
the  purified  article  with  w^ater  was  patented.  It  forms  a  white 
salve-like  mass,  to  which  the  term  "  lanolin"  has  l)een  applied, 
and  is  ased  as  a  vehicle  for  salves  and  pomades. 

Wool  fat  can  be  distilled  with  superheated  steam,  and  then 
forms  a  white  or  yellowish  mass,  which  melts  at  about  107.5°  F., 
and  recongeals  at  104°  F.  It  is  frequently  used  as  an  adulterant 
of  taUow  (see  tallow). 

'  Gtue  /of. — In  making  glue  from  hides,  tendons,  etc.,  much  fat 
18  collected,  which,  if  well  prepared,  can  be  usefully  employed  in 
making  soap.  The  commercial  article  contains  considerable  lime 
and  other  impurities,  which  can,  however,  be  removed  with  dilute 
sulphuric  add.  When  the  fat  is  boiled  in  a  five  per  cent.  solu» 
tion  of  sulphuric  acid  for  about  one  hour,  the  lime  and  other 
impurities  are  carried  down  with  the  water,  the  clear  grease  float- 
ing on  the  surface,  whence  it  is  ladled  off.  This  fatty  ac»id  will 
make  with  soda  lye,  with  or  without  resin,  a  good  and  firm  soap, 
useful  for  all  domestic  pur}K)ses.  It  should  be  boiled,  for  in  the 
cold  soaps  it  would  not  answer  so  well. 

Neafn-foot  oil. — This  fat  is  obtained  from  the  bones  of  the  legs 
and  feet  of  cattle  and  sheep.  If  this  product  were  abundant,  it 
could  be  asefully  applied  in  making  soaps  of  good  quality,  but  it 
is  generally  used  as  a  lubricant  and  for  dressing  leather  for  which 
it  is  admirably  adapted.  It  is  of  a  greenish-yellow  color,  and 
when  fresh  has  no  odor,  is  limpid  at  ordinary  temjxjratures,  be- 
coming solid  in  the  cold.  Its  specific  gravity  is  0.915  to  0.916 
at  o9°  F.     It  forms  with  soda  lye  a  very  fine  white  soap,  partak- 
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ing  of  the  nature  of  the  fat,  being  somewhat  soft,  oleic  acid  being 
the  largest  constituent  of  the  oil. 

jF*j?A-o/&  and  tfahi-oils. — In  this  category  are  classed  the  oils 
derived  from  various  marine  animals,  which  in  commerce  are 
generally  designated  by  the  names  of  their  sources,  as  whale,  seal, 
cod-liver  oil,  etc.  They  are  fluid  at  an  ordinary  temperature,  and 
have  a  peculiar  disagreeable  odor  and  taste,  due  to  the  admixture 
of  volatile  fatty  acids.  In  these  oils,  the  oleic  acid  occurring  in 
other  oils,  is  partly  replaced  by  physetoleic  acid.  The  oils  derived 
from  several  marine  mammalia  contain  combinations  which  are 
not  glyeerides,  but  ethers  of  the  higher  fatty  alcohols. 

All  train-oils  are  sparingly  soluble  in  cold  alcohol,  somewhat 
more  freely  in  hot  alcohol,  and  very  readily  in  ether.  Most  of 
thorn  are  blackened  by  gaseous  chlorine. 

Train-oils  are  chiefly  adulterated  by  compounding  a  good 
quality  with  a  poorer  one.  Such  sophistication  can  scarcely  be 
detected,  as  it  i.s  difficult  to  distinguish  the  separate  oils,  their 
sixxnfic  gravity  varj'ing  but  little,  being  between  0.915  and  0.930. 
Neither  do  the  melting  points  of  tlie  separateil  fatty  acids,  the 
sa])onification  equivalents  and  iodine  degrees  furnish  a  sufficient 
guide  for  the  examination  of  train-oils. 

An  admixture  of  foreign  fats  is  recognized  by  mixing  1  part 
of  train-oil  with  2  parts  of  conw^ntrated  sulphuric  acid  in  a  tall 
beaker  glass.  If  the  train-oil  is  free  from  foreign  fat,  a  clear 
mixture  is  obtained. 

Various  means  are  applie<l  in  purifying  tlie  bad  .smelling  and 
dark -colored  train-oils.  Shaking  with  milk  of  lime,  with  diluted 
jH)tash  or  soda  lye,  CH)mmon  salt,  and  copperas,  is  a  common 
device,  as  well  Jis  filtering  with  wood  ashes.  According  to 
l^avidson,  train-oil  should  be  shaken  with  a  <le<HK*tion  made  of 
oak  bark,  then  have  niixcil  with  it  4  pai'ts  of  eliloride  of  lime 
(bleaching  powder)  stirred  into  1 2  parts  of  watrr,  p(»rmitting  it  to 
clear  oif,  when  a  ihwk  whitish  mass  will  Iw  separated,  to  which 
is  addetl  dilute  sulphuric  acad  to  settle  the  lime  which  becomes 
free.  This  is  an  exi^ellent  means  for  disinfecting  tniin-oil,  since 
by  this  treatment  it  loses  the  greater  part  of  its  disagrei^able 
smell,  so  that  such  train-oil  before  saponification  appears  almost 
odorless.     But,  nevertheless,  the  smell  reappears  when  the  oil  is 
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converted  into  soap.  Hence  train-oil  can  only  bo  ascd  in  manu- 
facturing very  common  soaps,  or  by  mixing  small  quantities  of  it 
with  other  fats. 

The  head  cavity  of  the  sperm  whale,  called  by  tlie  whalers  tlie 
case,  contains  an  oily  fluid,  which,  after  death,  concretes  into  a 
granulated  substance  of  a  yellowish  color,  called  sptTmaceti.  It 
is  separated  from  the  fluid  portion  (spermaceti-oil)  by  filtering, 
pressing,  lx>iling  with  some  potash  or  soda  lye,  and  rinsing  in 
cold  water.  Spermaceti  is  used,  especially  in  f]ngland,  in  the 
manufacture  of  fine  candles,  while  the  spermaceti-oil  forms  an 
excellent  lubricant. 

Fats  axd  Oils  of  Vegetable  Origin. 

The  vt*getable  fat^  and  oils  applied  to  the  manufacture  of  soap 
are  ver\'  numerous  and  valuable  and  are  found  in  the  fruits,  scckIs, 
etc.,  of  plants.  The  most  important  solid  fats  arc  cocoanut-oil, 
palm-oil,  and  paEm-kemel  oil.  There  arc  various  other  solid 
lats  found  in  tropical  countries,  such  as  shea  butter,  illipc-oil  or 
bassia-oil,  piney  tallow,  Chinese  tallow,  ccK^oa  butter,  dika-oil, 
butter  of  nutmeg,  etc.,  which  arc  very  suitable  for  the  manufac- 
ture of  soap,  but  are  IktJe  used  on  account  of  their  high  price, 
and  will  therefore  l)e  only  briefly  nKJutioncd.  Of  the  fluid  vege- 
table fats  are  used  :  olive-oil,  sesame-oil,  j)eanut-oil,  castor-oil, 
cotton-seed  oil,  linsi*ed-oil,  hemp-oil,  niger-oil,  camelinc  or  Ger- 
man sesame-oil,  and  small  quantities  of  colza-oil  and  poppy- 
seed  oil. 

Cocoaniff-oU. — This  valuable  oil  is  obtained  by  boiling  or 
pressing  the  ground  or  crushed  kernels  of  the  nuts  of  Cocos  rmci- 
,h'fi,  the  co(;oanut  palm,  which  is  found  in  nearly  all  tropical 
countries.  Most  of  the  oil  is  imported  from  Ceylon  and  Cochin 
China,  though  recently  the  dried  kernels,  called  "  coprah,"  are 
^^xported  to  Europe,  where  the  oil  is  extracted  cither  by  expres- 
sion or  extraction.  Coprah  contains  GO  to  70  per  cent,  of  fat. 
Two  varieties  are  known  in  commerce,  sun-dried  and  kiln-dried 
copnih. 

Fresh  cocoanut-oil  has  a  bciautiful  white  color,  a  mild  taste,  and 
^  I^xuliar,  though  not  disagreeable,  odor.     It  becomes  soon  rancid 
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and  acquires  a  soracwliat  disagreeable,  acrid  taste  and  odor. 
Entirely  fresh  oil  melts  at  68^  F. ;  the  commercial  oil  from 
Ceylon  and  Ccnrhin  China  shows  a  melting  point  of  about  75°  F., 
and  the  Brazilian  cocoanntoil  (from  Elais  hfUyracea)  molts  at 
about  80.5^  F.  By  snbjwting  the  coprah  to  a  mo<lerate  cold 
pressure  an  oil  is  obtained  which  melts  l)elow  G8°  F.  and  con- 
geals at  fjtl.r/^  to  55.5°  F.,  becoming  heated  thereby  to  59°  F. 

Co<X)anut-oil  contains  chiefly  the  glyoerides  of  lanix>stejyic, 
myristic,  palmitic,  and  caprylic  acids,  and  small  quantities  of 
cmpronic  and  capric  acids.  St.  Evre  and  Rromeis  claimed  to  have 
found  sjKt'ial  fatty  acids,  Avhich  they  termed  (H)cinic  acid ;  but 
Heintz  has  shown  that  St.  Evrc's  cocinic  acid  is  a  mixture  of 
laurosteari(»  acid  with  capric  acid,  and  Bromeis's  cocinic  acid  a 
mixture  of  laurostearic  acid  with  mvristic  acid. 

C(X»oanut-oil  has  the  highest  s{i|>onificat ion  cKpiivalent  of  all  the 
fats  hithei-to  examinwl,  bv  which  it  (nin  Ik?  readilv  distini^uishc»d 
from  all  other  fats,  with  the  exwption  of  i>alm-kernel  oil,  which 
comes  next  in  this  re,*^jx*ct.  Valenta  examined  several  cocoanut- 
oils  and  found  their  siijMmification  wjuivalent  to  be  from  257.3  to 
2()8.4.  The  iodine  degree  of  cocoanut-oil  is,  according  to  Hlibl, 
8.9,  and  that  of  the  separated  fatty  acids,  ac(*onling  to  Demski 
and  Morawski,  S.;]9  to  8.79.  The  separatcnl  fatty  acids  melt  at 
7(i°  to  77^  F.  an<l  congeal  at  ()G^^  to  m'  V. 

On  account  of  its  hn'g<»  p(»rcentage  of  launx-^tearin,  tlic  action  of 
con)anut-oil  in  the  process  of  saponification  is  (|uite  different  tmm 
that  of  taHow  and  most  other  fats.  It  requires  strong  cimstic 
lyes  and  forms  soaps  which  ctm  only  beseparat<Hl  by  concentnited 
solutions  of  conunon  salt,  and  then  U'conie  so  extniordinarilv  haixl 
that  th<»y  (»juHiot  Ik*  cut.  For  this  reason  a  clear  l>oiling  to  the 
solid  would  in  case  of  cocoanut-oil  s(mi»  bc^  entirelv  itmtmrv  to 
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the  (?nd  in  view  and  very  difTicult,  While,  nutherniore,  tallow, 
for  instanc<^,  treated  with  very  strong  lyr,  floats  on  top  and  then 
cjui  scarc<»ly  or  not  at  all  be  siq)onified,  in  the  <'asc'  of  cocoanut- 
oil  just  the  contrary  ha|)j><Mis.  It  (hns  not  t'onn  that  milk-like 
mixture  (enuilsion)  with  weak  lyes  by  which  the  liroeo.-.  of  sa]M)ii- 
ification  is  usually  preee<le<l,  but  floats  as  a  clear  fat  above;  only 
when,  by  continutHl  boiling  an<l  evaj)oration,  the  lye  has  reached 
a  certiiin  strength,  the  saponification  suddenly  ensues.    For  saj)on- 
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ifying  obooanut-oil  lyes  of  sueli  strength  are  used  that  the  soap, 
with  the  lye,  receives  the  intended  contents  of  water,  and  a  separa- 
tion becomes,  therefore,  unneeessarv.  Of  coarse,  the  amount  of 
the  alkali  must  be  so  accurately  calculated  that  the  soap  receives 
DO  excess  of  alkali,  or  at  least  but  very  little. 

Cocoanut-oil  can  also  be  saponified  in  the  so-c?illed  cold  way, 
t.  «.,  can  be  converted  into  soap  by  stirring  in  strong  caustic  lyes 
at  a  temperature  little  above  the  melting  ])oint  of  the  oil.  Soa|)s 
from  oocoauut-oil  have  the  property  of  absorbing  a  great  deal  of 
water  without  suffering  in  firmness  and  appearance.  They  dis- 
solve freely  in  water,  yielding  a  strong  lather,  whicli  is,  how(?ver, 
not  so  durable  as  that  from  tnllow  soap.  S.Kips  from  j)ure  cocoa- 
nut-oil  have  the  disagreeable  ^)r()p'jrty,  even  if  thin-  do  not  con- 
tain an  excess  of  alkali,  of  producing  a  l)urning  sensation  and 
redness  upon  a  sensitive  skin,  and  being  strongly  inclinctl  towards 
rancidity,  whereby  they  acquire  a  bad  odor  and  unsightly  appear- 
ance. 

Three  principal  kinds  of  cocoanut-oil  are  at  present  known  in 
commerce — Coc^hin   Cliina-oil,    Ceylon-oil,    and   coj)rah-oil — the 
first  l)eing  much  the  best  and  purest  in  color.     It  is  best  adapted 
for  cold  saponification,  but  is  only  good  when  not  too  ohl.    A\  hen 
old  oil  of  a  certain  degree  of  rancidity  is  stirred  together  with 
strong  lye,  the   mass  becomes  thick  too  (piickly  and  the  soap 
shows  formation  of  granulation.     Commercial  Ceylon-oil  is  gen- 
erally quite  nmcid,  and,  therefore,  not  well   adapted    for  cold 
saponification,  and  besides,  the  soaps  pre|)ared  from  it  are  not 
pure  white,  but  of  a  grayish  shade.     Copnih-oil   is  not   very 
rancid,  and,  therefore,  suitable  for  cold  saponification  ;  it  does  not 
yield,  however,  pure  white  soaps,  and  hence  is  not  adapted  lor 
tljc  fabrication  of  toilet-soaps.     This  d(ifect  can,  however,  be  rem- 
edied by  the  following  method  of  refining :  Boil  ToO  pounds  of 
coprah-oil  with  lo  p:mnds  of  soda  lye  of  G^  B.  and  10  ])i>unds  of 
water  for  half  an  hour,  constantly  removing  the  scum.     Then 
add  IJ  pounds  of  common  salt,  remove  the  scum,  and  let  the 
whole  boil  half  an  hour  longer.     R'jpeat  the  boiling  with   IJ 
|K>unds  more  of  common  salt  and  let  the  oil  stund  over  night  for 
the  salt  water  to  settle. 
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Palvi-ai/. — Vast  quantities  of  tJiJH  oil  are  consunied  ii 
fabriuition  of  soap,  especially  in  ICn^land,  where  it  was  first  m 
Tt  h  obtained  by  boiling  or  pressing  the  fruits  of  v-arious  sj^ecai 
of  jialnis,  chiefly  of  Amira  Elaeut  or  Eineix  guinneniiig  and  Ek 
tiielaniKtKM-a.     Tlie  princijtal  plaees  of  production  are  W< 
Africa  (Guinea)  and  8unth  America  ((iniana),  while  some  of  it  ia 
brought  into  eommeroe  from  the  Canaries,  Madeira,  and  other 
plncem.     The  lai^et  quantity*  and  liest  (piality  of  palm-oil  ooaM 
Jhim  the  West  African  coa^t  soutli  of  Siuoe,  in  the  Republic 
Liberia,  to  Cameroon,  io  the  Bay  of  Renin.     The  friiita  of  A\ 
Elacia  are  dark  oraugc-yellow,  almost  brown,  of  the  size  of 
pigtioii's  egg,  and  contuiu  a  solid  kernel   under  a  fleshy  cov< 
The  latter  yields  the  proilnet  known  as  palm-oil,  which  is  din 
brought  into  commerce  from  the  localities  where  the  palms  groi 
The  kernels  also  yield  an  excellent  oil,  known  as  palm-kernel 
the  manufacture  of  wliieh  is,  however,  principally  carried  on 
Europe,  where  it  ia  eitlier  exjiresaed  or  extnicted  by 
carbon  bi»dpliide  or  benzene. 

Falm-oil  is  of  an  orange-yellow  to  red-brown  color,  of  a  bnfcj 
rac'cons  consistency,  and,  when  not  raneiil,  has  the  odor  of  orris* 
root.     The  melting  point  of  fri'sh  patm-i>il  is  at  about  80.5°  F., 
while  that  of  rancid  oil  is  much  higher,  rising  to  108.5°  K,     Tlie 
melting  jmint  of  the  fatty  acids  separated  from  {lalm-oil  vti 
between  llfi.o'^  and  118, 5°  F.,  and  their  congealing  [Miiut 
twoen  104°  and  113°  F.     The  saponlAmtion  wjuivaleot  of  pali 
oil  is.  aceonling  to  Valenta,  202  to  202,-5,  luid  that  of  the 
rated  fatty  neids  206,6  to  207.3.     The  iodine  degree  is,  aecordii 
tti  Hiibl,  51.5. 

Palm-oil  consists  chiefly  of  palmitin  and  olein.  A  very  diai^ 
acteristic  feature  of  tin's  fat  is  the  great  quantity  of  free  fatty 
acids  it  contains.  In  freab  palm-oil  has  lMH>n  found  one-thini 
and  in  an  old  samjde  as  niiK-h  as  fonr-litUis  of  its  weight  of 
fatty  acids.  The  gi-eater  portion  of  glyoerin  sepuratea  as  ! 
and  ran  Im^  obtained  by  extraction  with  water. 

The  n-ddish-yellow  color  of  palm-oil  is  not  destroyed  by  sa^l 
■ficatiou,  so  that  the  soap  manufactured  from  the  crude  prodi 
shows  a  vellow  color.     In  the  fnanufaeture  of  stearin  the  oolorii 
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snbstoDoe  can  be  destroyed  by  acid  saponification  and  distillation, 
but  not  by  ordinary  lime  saponification. 

If  white  soaps  are  to  be  manufactured,  the  palm-oil  must  first 
be  bleadied.  This  is  done  either  by  heating  to  a  certain  degree, 
by  heat  and  air,  or  by  chemical  agents. 

The  appliocdion  of  heai,  i,  e.,  heating  the  oil  to  from  428°  to 
464^  F.,  is  the  simplest  method  of  bleaching.  Impure  oil  must, 
iiowever,  first  be  purified  by  melting  upon  water  at  a  moderate 
heat.  The  supernatant  clear  fluid  is  then  drawn  off  from  the 
sediment,  brought  into  an  iron  kettle,  and  quickly  heated  to  396^ 
F.,  which  suffices  for  most  varieties  of  palm-oil,  though  some  re- 
quire a  higher  temperature.  For  the  removal  of  the  noxious 
vapors  the  kettle  is  covered  with  a  well-fitting  lid,  in  which  an 
iron  pipe  is  inserted,  which  opens  into  the  chimney  of  the  fire- 
place. 

Klepzig,*  who  is  very  much  in  favor  of  bleaching  by  the  ap- 
plication of  heat,  quickly  brings  the  temperature  to  392°  F.,  and 
then  heats  carefully  to  from  419°  to  428°  F.,  keeping  up  the 
latter  temperature  for  one  hour  without  stirring.  In  about  half 
an  hour  the  oil  has  acquired  a  lemon  color  and  is  perfectly  clear, 
the  yellow  coloration  disapiKiaring,  as  a  rule,  entirely  in  1 J  liours, 
and  the  oil  becoming  dirty  gray.  By  pouring  a  few  drops  of  the 
oil  upon  a  plate,  fine  particles  of  carbon  will  be  observed  floating 
in  them.  .The  fire  is  then  withdrawn  and  the  oil  allowtnl  to 
stand  quietly  in  the  kettle.  With  some  experience  it  can  be 
readily  judged  whether  the  oil  is  to  be  kept  for  some  time  longer 
at  the  indicated  temperature  or  heated  to  a  still  higher  degree. 

Oil  purified  before  heating  shows,  when  cold,  a  whiti.sli  color 
shading  into  brown ;  oil  not  previously  purified  is  dirty  gray 
from  the  many  finely-divided  particles  of  carbon  suspended  in  it. 
These  impurities,  however,  do  not  injure  the  oil  for  the  manu- 
facture of  soap,  as  they  are  salted  out.  Klepzig  was  of  the  o|un- 
ion  that  bleaching  was  effected  by  this  finely-dividt»d  carbon ; 
this,  however,  is  not  correct,  since  well-purified  oils,  in  which  the 
formation  of  carbon  is  very  slight,  are  also  bleached  by  the  ap- 
plication of  heat.     This  method  of  bleaching  simply  depends 

*  Die  Palmolbleiche  durch  Eohlenstoff.    Leipzig,  1S57. 
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iipon  the  fact  that  the  coloring  substance  of  palm-oil  is  destroyed 
by  heat.  It  has  the  defeot  that  the  bottoms  of  the  kettles  suffer 
much.  With  carefnl  work  and  goody  pure  palm-oil  the  1o6b  in 
weight  is  1  to  1 J  per  cent. 

To  bleach  palm-H)iI  by  the  agency  of  heat  and  ah\\i  is  heat^ 
to  212°  F.,  and  at  this  t^Dnperature  brought  in  contact  with  the 
air  which  is  accomplished  by  various  mechanical  appliances.  The 
most  simple  is  to  fill  a  fine-meshed  sieve  fastened  to  a  long  handle 
with  oil,  raise  it  up  quickly,  and  bring  the  oil  in  contact  with  the 
atmospheric  air  by  allowing  it  to  run  back  into  the  kettle.  ^ 
frequently  repeating  this  rather  slow  process  the  oil  is  bleached, 
though  as  a  rule  incompletely.  A  better  arrangement  is  a  sort 
of  paddle  wheel  so  adjusted  that  one-half  of  it  dips  into  the  oil. 
By  setting  the  wheel  in  motion  the  paddles  lift  up  a  portion  of 
the  oil,  allowing  it  to  run  back  in  a  fine  stream  into  the  kettk. 
Though  this  mode  of  bleaching  has  the  advantage  of  not  injuring 
the  agreeable  odor  of  the  oil  it  is  now  seldom  practised. 

Bleaching  by  chemical  agents  is  effected  by  oxidizing  substances, 
the  best  being  chromic  acid,  i.  e.,  a  mixture  of  potassium  bichro- 
mate and  hydrochloric  acid.  The  process  as  executed  in  most 
soap  factories  is  as  follows :  The  palm-oil  is  first  purified  by 
melting  upon  water.  After  allowing  the  impurities  to  settle  the 
supernatant  clear  oil  is  drawn  off  and  allowed  to  cool  to  122°  F. 
To  1000  pounds  of  oil  are  then  added  with  constant  stirring  50 
pounds  of  hydrochloric  acid  and  12  pounds  of  potassium  bichro- 
mate previously  dissolved  in  24  pounds  of  boiling  water.  After 
stirring  ten  to  fifteen  minutes  the  oil  shows  a  dark,  dirty  gray 
color.  Sometimes  a  few  pounds  of  sulphuric  acid  are  added. 
The  stirring  is  continued  until  the  oil  is  entirely  clear  with  a 
bluish  lustre.  60  to  80  pounds  of  hot  water  are  then  poured 
over  the  oil  by  means  of  a  watering-pot,  and  after  covering  the 
vat  it  is  allowed  to  stand  till  the  next  dav. 

With  most  varieties  a  much  smaller  quantity  of  potassium  bi- 
chromate suffices,  1000  jx>unds  of  oil  fre(jncntly  requiring  only  5 
to '6  pounds.  In  a  soap  factory  which  we  had  occasion  to  visit, 
where  much  palm-oil  is  bleached,  the  process  is  carried  on  according 
to  the  method  recommended  by  Bolley.  10f)0  pounds  of  melted 
palm-oil  are  brought  at  122^  F.  into  a  wooden  vat;  5  pounds  of 
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potiLSsdnm  bichromate  are  then  added,  aud,  after  thorough  stirring, 
10  ponncls  of  hydrochloric  acid,  and  finally  J  pound  of  sulphuric 
acid.  Stirring  is  then  continued  half  an  hour  and  a  sample 
taken.  If  the  oil  proves  still  yellow,  some  more  potassium  bi- 
diromate,  hydrochloric  acid,  and  sulphuric  acid  are  added  until 
the-  desired  result  is  obtained:  Tlie  oil  is  then  brought  into 
a  copper  kettle  and  boiled  for  some  time  with  water  to  remove 
all  constituents  of  the  bleaching  agent.  It  is  then  allowed  to 
stand  covered  for  some  time,- and  finally  the  sui^ernatant  clear  fat 
drawn  off. 

Palm-oil  bleached  by  means  of  potassium  bichromate  has  fre- 
qnently  a  greenish  shade,  which  is  due  to  a  small  quantity  of 
chromic  oxide  contained  in  it.  This  can  l>e  extracted,  and  a 
faultlessly  white  product  obtaine<l  by  boiling  with  dilute  hydro- 
chloric acid  and  remelting  the  oil  uj)on  pure  water. 

Commercial  palm-oil  varies  very  much  in  fpiality,  the  prhna 
lagm  and  secunda  hfjoa  being  the  l^est,  the  former  being  more 
readily  bleached  than  the  latter.  Xcxt  in  quality  is  the  old 
(kdabar^ily  which  is  also  readily  bleached,  esjxx^ially  by  chemical 
means.  The  oils  from  Accra  and  Boiin  are  not  so  pure  as  the 
preceding  one^,  and  verj^  unequal  in  their  behavior  during  bleach- 
ing. They  are  generally  used  for  dark  gRiin-soai)s  and  rosin 
grain-s^iaps.  The  crude  oils  from  Cameroon ,  Gaboon ^  and  Liberia 
arc  generally  remelted  on  lx)anl  the  vc^ssels  and  brought  into 
commerce  under  the  name  of  purified  Cameroon^.  They  arc 
generally  verj'  rancid,  and,  notwithstanding  their  name,  by  no 

means  free  from  dirt.     Thev  cannot  Ix?  as  readilv  bleached  as 

»  » 

lagos  and  old  Calabar-oil,  and  generally  recpiire  chemical  agents 
for  the  puq)06e. 

How  much  commercial  palm-oils  var\'  is  shown  by  the  follow- 
ing table  published  by  H.  Yssel  de  SchepiKT  and  A.  Geitcl,* 
which  gives  the  percentage  of  water,  dirt,  and  neutral  fat  of  a 
large  number  of  i>alm-oils,  and  the  congealing  })oints  of  the  fatty 
acitls  obtained  from  them : — 

*  Dingler'8  Polytechn.  Jour.,  245,  205. 
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Name. 


Congo    .     .     . 
Saltpont    .     . 
Addah       .     . 
Appam      .     . 
Wiiinttbah 
Fernando-Po 
Brass    •     .     • 
New  Calabar 
Niger    .     .     . 
Accra    •     .     . 
Benin    .     .     . 
Bonny        .     . 
Great  Brassa 
Cameroons 
Cape  Labon    . 
Cape  Palmas  . 
Half  Jack  Jack 
Lagos    .    •     • 
Loando      .     . 
Old  Calabar  . 
GK)ld  Coast      . 
SherlK)       .     . 
Gaboon      .     . 


Water. 
P«r  cent. 


0.7?-0.95 
3.5-12.5 

4.21 

3.60 

6.73 

2.68 

3.05 

3.82 

3.0 
2.2-5.3 

2.03 

3.0-6.5 

2.4-13.1 

1.8-2.5 

3.6—6.5 

9.7 

1.9-4.2 
0.5-1.3 
1.5-3.0 
1.3-1.6 

1.98 
2.6-7.0 
2.0-2.8 


IHrt. 
Per  cent. 


0.35-0.7 
0.9-1.7 
0.35 
0.596 
1.375 
0.85 
2.00 
0.86 
0.70 
0.60 
0.20 
1.2-3.1 
0.6-3.0 
0.2-0.7 
0.7-1.5 
2.70 
0.7-1.24 
0.3-(».6 
1.0-1.9 
0.3-0.8 
0.50 
0.3-1.2 
0.3-0.7 


Neutral  fat. 
Per  oent. 


16-23 
15-25 

18 

25 

20 

28 

35.5 

40 
40-47 
53-76 
59-74 
44-88.5 
41-70 
67-83 
55-69 

67 
55-77 
58-68 
68-76 
76-83 

69 

60-74 
70-93 


CongeaUac 

potntof 

the  tmitf  mML 

Degree  r. 


114.fiO 

79 
111.3 
114 
114 
114.5 
113 
113 
113 
111.2 
113 
112 
112 
112 
105.8 
107.7 
102.2-106.3 
113 
112 
112 
105.8 
107.6 
112 


To  obtain  the  oil  from  the  sediment  formed  by  storing  large 
quantities  of  palm-oil,  the  sediment  is  boiled  upon  water,  and  after 
standing  for  some  time  the  supernatant  clear  oil  drawn  off.  The 
slimy  residue  is  brought  into  large  barrels,  and  after  adding,  with 
constant  stirring,  some  sulphuric  acid,  and  continuing  the  stirring 
for  some  time,  the  barrels  are  covered  and  the  contents  allowed 
to  settle.  After  a  few  hours  the  dark-colored  oil,  which  has 
separateil,  is  drawn  off,  and  can  be  either  bleached  with  jxita-ssium 
bichromate  and  acid  or  immediately  used  for  dark  soaps. 

The  sediment  obtained  by  bleaching  with  chemical  agents  also 
contains  much  oil,  and  is,  therefore,  washed  with  hot  water  with 
an  addition  of  sulphuric  acid.  The  oil  obtained,  though  dark, 
yields  quite  pale  soaps,  which  in  odor  and  firmness  are  not  infe- 
rior to  other  palm  soaps. 

Palm-oil  was  formerly  much  adulterateil,  and  substitutes  for  it 
consisting  of  mixtures  of  wax,  tallow,  and  lard  colored  with 
turmeric  and  scented  with  orris  root,  were  even  found  in  com- 
merce.   Such  adulterations  and  mixtures  could  be  readily  detected 
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by  the  test  with  glacial  acetic  acid,  which  dissolves  palm-oil,  but 
leaves  all  the  rest  undissolved.  The  addition  of  turnuTic  is 
reooOTized  bv  the  brown  color  formed  on  stirring  in  soda  Ive. 
With  the  present  prices  of  palm-oil  such  adulterations  need, 
however,  not  be  feared,  as  they  would  not  pay. 

All  palm-oils,  no  matter  how  much  they  may  vary  in  quality, 
yield  a  firm  soap  of  an  agreeable  odor,  the  scent  romaininoj  quite 
perceptible  in  combination  with  other  fats  and  oils  and  even  with 
resin. 

Palm-oil,  cnide  or  bleached,  is  readily  saponified.  It  yields, 
even  with  weak  lye  of  8°  B,,  a  quite  thick  and  viscid  soap  paste. 
Generally  it  is,  however,  saponified  with  lye  of  12^  to  lo°  B., 
yielding,  when  thoroughly  salted  out,  an  abundant  grain  quite 
free  from  scum,  which,  if  the  paste  was  entirely  clear,  is  thor- 
oughly saturated.  Since  palm-oil  is  generally  quite  rancid,  and 
contains,  therefore,  free  fatty  acids,  a  lye  of  15°  B.,  which,  with 
a  high  percentage  of  lime,  always  contains  some  alkaline  carbon- 
ate, is  completely  exhausted,  especially  when  adding  it  carefully 
towards  the  end  of  the  operation  and  boiling  slowly.  Saponifica- 
tion with  direct  steam  is  espec*ially  quick  and  perfect,  the  grain 
sepiirating  almost  entirely  clear,  the  best  proof  of  a  complete 
saponification. 

On  account  of  the  large  content  of  palmitic  acid,  palm-oil 
yields  a  good  firm  soap,  notwithstanding  the  large  percentage  of 
water  retained  even  by  grain-soap.  Palm-soap,  when  made  from 
pure  oil  with  soda  lye,  will  become  with  age  too  hard  t<)  lather 
well.  This  defect  can  be  overcome  in  two  wavs,  either  bv  ib^ing 
about  2  per  cent,  of  potash  lye  with  the  soda  lye,  or  by  adding 
about  that  quantity  of  resin  to  the  oil  used,  the  latter  making  a 
soap  that  from  its  solubility  and  free  lathering  is  quite  popular 
with  most  people. 

In  a  variety  of  toilet-soaps  palm-oil  enters  to  great  advantage, 
for  if  the  oil  be  properly  refined  and  bleached  the  odor  is  exceed- 
ingly j)leasant  and  combines  very  well  with  nearly  all  the  volatile 
oils  commonly  used  in  soaps;  besides,  the  soap  will  require  a  less 
quantity  of  the  expensive  oils  or  perfuming  substances.  One 
hundred  pounds  of  pure  oil  yield  1G2  to  16-3  pounds  of  fresh 
ground  soap. 
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The  principal  use  of  palm-oiI,  besides  the  fiibrication  of  soap, 
is  in  the  manufacture  of  stearin.  ^      *^ 

Palmr-kemd  oil. — ^The  kernels  of  the  palm  fruit  were  formerly 
tlirown  away,  but,  as  previously  mentioned,  are  now  brought  to 
Europe,  where  the  oil  i^  obtained  either  by  expression  or  exr 
traction  with  cal-bon  bisulphide  or  benzene.  The  «iil  obtained  by 
expression  is  yellower  than  that  by  extraction.  .\ 

The  kernels  reach  the  market  freed  from  the  woody  tsi^ell. 
The  percentage  of  oil  varies  between  35  and  50  per  cent.,  thoiigh 
some  kernels,  it  is  claimed,  contain  as  much  as  60  per^sent.  and 
more. 

As  the  oil  obtained  by  expression  contaias  vegetable  albumen 
and  mucus,  it  must  be  allowed  to  rest  for  a  long  time  in  a  mdted 
state  for  purification  and  clarification.     Purification  by  sulj)huric 
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J,  decantiiia:  boxes;  B,  tilterlng  boxes;  C,  sieve  box;  Z>,  slit  in  A;  E,  jacket 
around  A  /  F,  dlscharge-vaWes ;  (?,  valve-roda ;  /T,  diacharge-cock  ;  /,  supports  ; 
A",  feed-pipe. 


acid  being  teilioud,  Sell  nei tier's  apparatus^,  shown  in  Fiys.  19  and 
20,  iH  well  adapted  for  the  purpose. 

The  apparatus  is  very  compact,  but  can  be  easily  taken  apart 
and  cleanfied.  It  contaim^  three  series  of  boxes  made  of  wood 
and  sheet-iron,  viz.,  the  decanting  bose.s  A  and  the  filtering  boxes 
II,  which  .sit  in  the  sieve-box  C.  All  the  boxes  are  open  on  tlie 
!»]).  The  boxes  .1  consist  each  of  a  bottom  and  four  vertical 
side*,  caeli  provided  with  a  vertical  slit  D  near  the  tipj)er  edge. 
Tiic  jacket  E  snrronnds  tlie  boxes  and  joins  their  sides  above  the 
stit  D.  The  filtering  boxes  Ji  consist  of  bottoms  and  frame- 
work sides,  the  latter  being  covered  with  linen  or  simie  ()ther  fil- 
leritig  material.  The  lower  lialves  of  the  sides  of  the  sieve-box 
Care  perforated. 

The  filtering  boxes  B  and  the  sieve-box  C  are  prnviiled  with 
valves  F,  which  arc  set  by  the  valve-mil  G ;  the  sieve-box  is 
further  provided  with  a  dischat:^;e-cock  H, 
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The  apparatus  works  in  the  following  manner :  The  siev^-lw 
C  is  suspended  over  tlio  reservoir  whiirh  is  to  receive  the  darified'l 
oil,  and  the  dccaiitint;  hoses  A  and  filtering  boxes  B  are  placed 
npon  the  supports  J"  in  the  sievo-l)nK  C.     The  oil  to  be  clarified 
is  introdnoed  through  the  pijw  A'  into  the  innermost  decanting 
box  A,  passes  thningh  the  slit  D  into  the  sct^ud  box  A,  na^ji 
from  here  into  the  filtering  b<)s  R,  and  after  penetrating  throngltl 
the  filtering  material  with  whieh.the  sides  an?  eoverefl,  arrivaa 
finallv  in  the  sieve-box  (7  and  leaves  it  thniugh  the  perforations. 

The  impurities  aro  precipitated  on  the  bottoms  of  the  boxes 
un<l  the  filtering  material,  which,  of  («nrse,  must  l>e  oceasionally- 
.■Icunsed.  This  is  effected  by  means  of  the  valves  F  and  the  \ 
coek  H. 

Palm-kemel  oil  consists  chiefiy  of  the  glycerides  of  lauric,J 
stearic,  palmitic,  and  oleic  acids,  and  contains  only  small  quanti- 
ties of  tricaprin,  trii^prylin,  and  triinpronin  (and  |>erlmp5  somefl 
trimyristin)  in  about  the  following  proportions:   Triolein  2G.fi 
percent.;  tristearin,  tripalmitin  (trimyristin?)  33  {>er  cent. ;  triifl 
kurin,  tricaprin,  tricaprylin,  tricapronin  40.4  per  cent. 

The  melting-point  of  fresh  palra-kernel  oil  is  at  fnim  'i 
751°  F. ;  that  of  old  ranciil  oil  being  somewhat  higher.     Its  sapoih 
ifieation  etpiivalent  is,  according  to  Yalenta^  347.6,  and  that  of^l 
the  separate<l  fatty  acids  26.'>.8.     By  th('  determination  of  the  ~ 
saponification  equivalent  the  fiitty  aeids  of  iwlm-oil  can  be  readily 
distingiiished  from  tliiise  of  palm-kcrnel  oil.     The  imtine  degree 
of  palm-kernel  oil  is,  according  to  Hiibl,  13.4  to  13.6,  and  that.J 
of  the  separated  fatty  at^ids,  acrxinling  to  Demski  and  Mora^'skj 
1*2.1)7. 

The  behavior  of  imlm-kcrnel  oil,  as  regards  .Haponification,  re^« 
licmblcs  that  of  co«Minut-oil ;  the  behavior  of  Ixith  these  fat%4 
though  not  exactly  alike,  being,  uo  donht,  due  to  the  lai^  p 
centage  of  Inurostnirtn  rfiaracteriirtje  of  them.  Palm-kernel  c 
r«[Uires  strong  caustic  lyes,  though  of  a  less  degree  than  ooooa-l 
ni)t-oil.  While  jialm-kemcl  oil  oombineH  quiekciit  with  an  initiatl 
lye  of  2fi°  to  30°  B.,  and  the  combination  takeA  place  with  g 
difficulty  the  more  these  degrees  are  exceeded,  coeoanut-oil  readily^ 
fi>rm8  a  combinitfion  with  much  stronger  lye.  In  their  beliavior^ 
towards  common  sidt  the  sc«ii)s  fnmi  the  two  jats  also  resemble^ 
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ewsh  other,  but  arc  uot  alike.  The  salting  out  of  soaps  from 
pAliii»kemeI  oil,  though  difficult,  is  effected  with  greater  ease 
than-that  of  soaps  from  cocoanut-oil. 

It  has  been  frequently  asked  whether  there  is  a  difforeiicc  Ik?- 
tween  expressed  and  extracted  palm-kernel  oil ;  at  the  present 
time  this  question  can  be  unreservedly  answered  with  "  No." 
Cases,  formerly  referred  to  by  different  writers,  of  Jsoap  from  ex- 
tracted oil  turning  entirely  black  in  boiling,  with  the  develop- 
ment of  an  intense  odor  of  carbon  bisulphide,  are  j^carc^ely  pos- 
sible now,  and  were,  no  doubt,  due  to  extracting  the  oil  with 
impure  carbon  bisulphide  and  insufficient  subsequent  purificiition. 

The  manner  of  detecting  carbon  bisulphide  in  extracted  oil 
has  been  given  on  page  108.  The  oil  can  Ikj  freed  from  carbon 
bisulphide,  or  rather  from  its  products  of  decomposition,  by 
boiling  it  for  some  time  with  salt  water  by  the  introduction  of 
steam.  To  test  whether  the  desired  result  is  attained,  take;  from 
time  to  time  a  sample  of  the  oil,  filter  it  through  paper  until 
entirely  clear  and  saponify  it.  The  resulting  soap  must  not  show 
a  bad  odor. 

Shea  biUter,  galam  biUter  or  bambuk  btdtei'  is  obtained  by  lK)il- 
ing  with  water  the  comminuted  kernels  of  BaHsii  Parkit\  a  tree 
belonging  to  the  Sapotece  species,  growing  in  the  interior  of  Africa. 
The  fat  is  of  a  butyraceous  consistency,  gray-white  or  greenish- 
white,  of  a  j>eculiarly  viscid  and  sticky  nature  (similar  to  a  mix- 
ture of  fat  and  turpentine),  and  a  [Kjculiar,  aromatic  odor.  It 
keeps  a  long  time  without  turning  rancid.  It  melts  at  between 
82.5^  and  84^  F.,  though  statements  of  various  observers  vaiy 
very  much  in  this  respect.  With  soda  lye  it  yields  a  very  hard, 
white  soap. 

Mahni  butler ,  IHoopa  oil  or  Bassia  oil  is  obtained  from  the  schhIs 
of  Bassia  longifolia  and  Bassia  latifolia.  The  fresh  fat  is  yellow 
or  greenish-yellow,  and  has  an  agreeable  and  mild  taste  and  odor. 
On  exposure  to  air  and  light,  the  coloration  disa])pears  quite  rap- 
idly and  the  fat  l)ecomes  rancid.  It  dissolves  partly  in  alcohol 
and  completely  in  ether,  carbon  bisulphide,  benzol,  etc.  It  is 
readily  and  completely  saponified,  yielding  a  hard,  white  soap  of 
an  ajrrceablc  odor,  which  is  capable  of  fixing  a  considerable 
quantity  of  water  without  losing  firmness. 
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Acoording  to  Valenta,  mahwa  butter  melt»  at  78^  F.  and 
gculs  at  63.5^  to  65^  F.,  while  the  &tty.  acids  separated  <  from  il: 
inclt  at  103"^  F.  and  recongeal  at  100.5°  F.  The  &t  oonsiato  of* 
pilniitin  and  olein ;  its  saponification  equivalent  is  132.3.  '   - 

Piftey  UMoiOj  aho  called  vegetable  tallow  or  vateria  joky  is  obt 
tained  from  the  seeds  of  Valeria  induxif  L.,  a  ^tree  indigenous  to 
the  East  Indies.  The  air-dried  seeds  contain  49.21  per  cent.  o£ 
a  solid,  grecnish-yellDw  fat,  which  soon  becomes  white  on  ex* 
])()snrc  to  light,  and  has  a  peculiar  slightly  balsamic  odor.  The 
fat  prepared  from  commercial  seeds  shows  a  melting-point  of 
107.5^  F.,  while,  aoconling  to  other  statements,  it  melts  at  98® 
F.  and  congeals  at  87°  F.  It  saponifies  with  great  ease,  1 
gramme  of  fat  requiring  191.9  milligrammes  of  caustic  jiotashi 
whereby  8.4  per  cent,  of  glycerin  is  separated.  The  fatty  acids 
separated  from  the  products  of  saponification  melt  at  IJW^  F. 
and  congeiU  at  130.5°  F.,  and  consist  of  n  mixture  of  oleic  acid 
and  solid  fatty  acids.  The  latter  amount  to  alyout  60  per  cent. 
of  the  weight  of  the  vegetable  tallow  and  melt  at  147°  F.  Not-» 
withrftiinding  this  high  melting-point,  Uie  pre-eminently  crystal- 
line )>ro<luet  is  rather  soft  and  readily  friable. 

Chinese  tallow  is  obtained  from  the  sc(h1s  of  Siillinf/ia  sebifera-y 
or  the  tallow  tree  indigenous  to  China.  The  fruit  of  the  tree  is 
11  black,  somewhat  glol)ular  capsule,  and  contains  three  egg- 
sliji|)od  seeds  coated  with  a  thick,  hanl,  tallowy  layer,  while  the 
seed-kernd  contains  a  liquids  fat.  The  tallow  is  obtained  by 
one  of  two  methods.  The  setnls  fnjcd  from  the  capsules  are 
treated  with  steam,  whereby  the  tallow  (about  20  to  30  per  cent, 
of  the  w(»ight  of  the  see<ls)  melts  off;  the  secnls  are  then  com- 
minuted in  order  to  obtain  the  liquid  fat.  Or  the  seeds  are  tH>m- 
minuted  at  once,  and  the  tallow  and  liquid-  fat  boih^l  out  together 
with  water.     The  tallow  obtained  bv  the  first  method  is  white  or 

■ 

greenish-white,  inodorous,  quite  hard,  and  melts  at  104^  to  105° 
F. :  it  (Hmsists  chiefly  of  palmitin.  The  fat  obtaiutnl  act^rding 
to  the  other  niethwl  forms  a  whitish  or  gniy-whito  mass  with  a 
sliglit  odor;  it  becomes  yellow  to  brown  by  storing,  shows  a 
slightly  acid  reaction  and  congeals  at  about  \)o^  V, 

Chinese  tallow,  it  Is  claimed,  has  Ixvn  for  some  time  useil  in 
England  in  the  manufacture  of  caudles  and  soap.     About  its 
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nine  for  these  purposes  B.  Lach*  says :  "  To  obtain  a  sorvice- 
ible  product  from  tliis  fat  alone  will  very  likely  never  «u(^*<hh1. 
Chioeae  tallow  consists  ehiefly  of  triimlniitin,  and,  tlioiiorli  it 
saponifies  well  under  high  pressure  with  lime,  the  resnltinj;  luas-^ 
lias  an  unsightly  appearanee  and  <^innot  be  presse<l.  The  press 
doths  become  smeary  and  burst ;  l)esides,  the  fatty  acids,  even  it' 
aoecessiiilly  obtained,  are  and  remain  gray  in  spite  of  thoroujrh 
washing.  Subjecting  the  fatty  acids  thus  obtained  to  <listillation 
does  not  produce  much  better  results.  The  distillate,  thou<i:h  of 
a  better  appearance,  is  soft,  cannot  Ijc  pressed,  and  is  servieeai)le 
onlv  as  an  addition  to  other  material. 

'* By  combining  Chinese  tallow  with  otlier  tallows  quite  dif- 
ferent results  are,  however,  obtained ;  it  then  acts  almost  like 
presis-tallow.  A  mixture  of  an  equal  quantity  of  bone- fat  an<l 
Chinese  tallow  yields  a  beautiful  mass,  which  is  readily  presstnl, 
and,  when  subjec^ted  to  distillation,  gives  a  distillate  which  also 
can  be  pressc^l.  Worked  by  itself  Chinese  tallow  yields  ten  {)er 
cent,  of  glycerin  of  28'^'  B.,  it  lx»ing,  however,  advisiiblc  to  re- 
|ieate<lly  wash  it  with  dilute  sulphuric  acid  previous  to  the  ojH'ra- 
tion.  The  amount  of  dirt  seimrated  by  this  means  is  almost  in- 
iTeilible. 

"Commemal  Chinese  tallow  varies  verv  mucli  in  <inalitv. 
The  m<»lting-j)oint  of  the  neutral  fat,  which  is  always  much 
below  that  of  the  fatty  acids,  differs  considerably,  lR»ing  some- 
tiDi(»s  as  low  as  9o^  F.  The  fatty  acids  generally  dniin  off  at 
liJl^  F.;  with  pale  yellow  tallow  the  temperature,  however,  rises 
to  nearly  Mr»°  F.,  and  with  green  t^dlow  sinks  to  120'^  F. 

"ChiiK^sc  tidlow  contains  frequently  (H)nsiderable  water,  thoujrh 
ill  examininj;^  it,  sjKKiial  attention  should  Ikj  directc<l  towards  dirt 
in  the  canisters,  of  which  there  is  fre<juently  found  an  astonishing 
quantity.'^ 

Under  the  luime  of  "  vegetable  tallow*'  another  veg(*table  fat  is 
brought  into  market  which  is  obtained,  chiefly  in  lionieo,  from 
various  species  of  Hopea^  especially  llopea  Hplendida  and  Ilopvft 
ayMra.  The  ripe  fruits  are  piled  up  in  a  moist  place  ami  alloweil 
to  germinate  a  little.     They  are  then  dried  in  the  sun  until  they 

*  Chem.  Zeitung,  1885.     S.  941. 
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are  brittle^  when,  they  are  deprived  of  their  shell  and  put;  iatpa 
rattan  or  bamboo  basket  suspended  over  boiling  water* ;  Tkfk 
arising  steam  renders  the  fruits  sqft  and  plastic.  The  &t  is  then 
expressed  by  squeezing  the  doughy  mass  in  a  cloth,  and  is  poutia4 
into  joints  of  bamboo,  by  which  it  receives  the  cylindrical  ibna 
in  which  it  is  met  with  in  commerce.  By  the  natives  the  tallo.4li 
is  used  for  culinary  and  lighting  purposes.  It  is  largely  export^ 
to  England^  where  it  has  been  successfully  employed  as.a  laba*> 
eating  agent,  being  very  valuable  for  this  purpose,  far  surpassing 
even  olive  oil.  In  Manilla  it  is  employed  in  the  manufacture  of 
candles. 

The  tallow  is  white  and  bard  and  crumbling  at  an  ordinary 
temperature,  but  softens  at  a  moderate  heat,  and  has  a  somewhat 
nutty  taste  and  odor.  According  to  Fielding,  it  remains  hard  up 
to  a  temperature  of  64.6°  F.,  softens  between  80.6°  and  104°  F. 
to  a  pasty  mass,  and  melts  at  112°  F.  It  dissolves  in  about  half 
its  weight  of  cold  ether,  is  sparingly  soluble  in  cold  but  freely  in 
hot  aceton ;  on  cooling  the  greater  portion  is,  however,  resepa- 
rated.  It  dissolves  in  half  its  weight  of  chloroform,  is  readily 
soluble  in  oil  of  turpentine,  and  very  freely  in  carbon  bisulphide, 
and  in  hot  benzene.  It  is  also  soluble  in  about  30  parts  of  cold 
and  20  parts  of  hot  alcohol. 

Cocoa  butter  is  obtained  as  a  by-product  in  chocolate  factories 
by  hot  expression  of  the  cocoa  bean,  the  fruit  of  Theobroma 
cacody  L.  In  a  fresh  and  pure  state  the  fat  is  yellowish,  but 
becomes  nearly  white' with  increasing  age.  It  smells  like  roasted 
cocoa  beans  and  keeps  a  long  time  without  becoming  rancid,  and 
for  this  reason  is  much  employed  for  cosmetic  and  pharmaceuti- 
cal preparations.  The  specific  gravity  of  fresh  cocoa  butter  is 
0.950  to  0.960,  and  that  of  old  0.947  to  0.950.  The  statements 
in  regard  to  the  melting-point  vary  between  77^  and  91.5°  F., 
the  variations  being,  no  doubt,  chiefly  due  to  the  niothtxis  em- 
ployed. Melted  cocoa  butter  can,  according  to  Riilorff,  bo  readily 
cooled  to  71.5°  F.,  and  on  congealing  shows  a  pormaiient  increase 
of  temperature  to  82^  F.  Cocoa  butter  gives  a  clear  solution 
with  ether,  oil  of  tnr|>entine,  and  chloroform.  It  consistii,  accord- 
ing to  Traub,  of  the  glycerides  of  oleic,  palmitic,  stearic,  lauric, 
and  arachidic  acids*^  and  is  readily  saponified.     Its  saponification 
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equiTalent  is  198  to  203,  and  its  iodine  degree  51.0.  Tlic  sopa- 
nrted  fatty  acids  melt  at  125.5^  F.,  and  congeal  at  123.5°  F. 

Oenuine  cocoa  butter  is  readily  recognized  by  the  tast<»,  odor, 
i&d  consistency.  The  principal  adulterations  are  with  wax, 
stearic  acid,  paraffin^  and  especially  with  beef  kidney  fat.  All 
these  substances  are  readily  recognized  by  dissohnng  1  jwirt  by 
weight  of  cocoa  butter  in  2  parts  by  weight  of  ether  without  the 
assistance  of  heat.  Pure  cocoa  butter  yields  a  clear  solution, 
remaining  so  for  at  least  one  day ;  in  the  presence  of  more  than 
10  per  cent,  of  tallow  or  wax  the  solution  is  more  or  less  turbid, 
or  forms  a  whitish  sediment.  The  presence  of  tallow  can  also 
be  detected  by  the  odor  evolved  by  an  ignited  wick  soaked  in  the 
melted  fat.  An  addition  of  stearin  is  recognized  by  boiling  the 
siLspected  sample  with  solution  of  sodium  «irl)onatc  and  filtering 
after  cooling;  if  stearin  be  present,  stearic  acid  is  sei)arated  by 
adding  diluted  sulphuric  acid  to  the  filtered  fluid.  Cot^oa  butter 
adulterated  with  parafSn  feels  soapy  to  the  touch  and  shows  a 
specific  gravity  of  below  OAK  The  parafHn  can  be  quantitatively 
determined  by  the  saponification  test. 

Diia-^il,  or  wild  mangchoily  is  obtained  from  the  scc^ls  of  3fan^ 
ffifera  ffabonenms,  a  tree  indigenous  to  the  west  coast  of  Africa. 
When  fresh  it  is  pure  white  and  of  a  mild  cocoa-like  odor  and 
taste,  but  when  stored  for  some  time  it  bet»omes  yellow  and 
rancid.  It  melts  at  from  86°  to  89.5°  F.,  contains  the  glyciTidcs 
of  lauric  and  myristic  acids,  and  is  readily  sajwnifieil. 

ExprciiHed  oil  of  mdmeg,  butter  of  nutmeg,  or  oil  of  mace  is  ex- 
tracted by  heating  and  pressing  from  the  kernel  of  the  nutmeg, 
the  fruit  of  Myrintica  fragrans.  It  is  generally  brought  into 
(f>mnierce  from  the  East  Indies  in  oblong  four-cornered  piecx^s  us 
thick  as  the  arm  and  wrap[)ed  in  plantain  leaves.  A  large  quan- 
tity of  the  fat  is  also  prepared  in  Europe  by  pressure  or  extrac- 
tion with  absolute  alcohol.  The  latter  {oleum  nuciMcv  genua nicum) 
is  the  chea|>cr  and  purer  article.  Expresseil  oil  of  nutmegs  is 
reddish-yellow  or  yellowish  brown-red  (generally  whiti.sh  and 
retldish-marblcd),  of  the  consistency  of  tallow,  but  more  brittle 
and  crumbling.  It  is  unctuous  to  the  touch,  lighter  than  water, 
and  enveloped  in  paper  and  ignited  burns  almost  without  smoke 
and  with  a  very  slightly  sooting  flame,  and,  when  extinguislied, 
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does  not  evolve  the  disagreeable  odor  of  tallow.  It  has  Ae 
strong  aromatic  odor  of  nutraeg,  melts  at  from  106^  to  124°  F., 
has  a  specific  gravity  of  0.995,  dissolves  in  4  part8  of  boiling 
alcohol,  with  difficulty  in  cold  alcohol,  and  more  freely,  but  not 
completely  in  chloroform,  ether,  and  benzene.  According  to 
Roller,  100  parts  of  it  consist  of  6  parts  of  volatile  oil  of  niitt 
megs,  70  parts  of  myristin,  20  parts  of  olein,  1  part  of  bntyrinj 
and  3  parts  of  an  acid  resin.  Its  iodine  degree  is,  according  to 
Hiibl,  31.0. 

Expressed  oil  of  nutmeg  is  used  in  perfumery  and  in  medicine. 
The  principal  adulterations  are  with  lard,  beef-marrow,  tallow^ 
and  vaseline,  besides  coloring  substances,  such  as  turmeric,  san- 
ders-wood,  etc.  The  first-named  adulterations  are,  ac»cording  to 
Hager,  readily  detected  by  triturating  1  j>art  of  the  fat  with  about 
50  parts  of  96  per  cent,  alcohol,  shaking,  filtering,  washing  the 
myristin  remaining  upon  the  filter  with  alcohol,  and  drying  with 
pressure  between  blotting-paper  and  exposure  to  the  air.  In  the 
presence  of  the  above-mentioned  fats  the  filter  and  the  press- 
pa[>er  show  grease  stains,  and  the  myristin  is  not  pulverulent  to 
the  touch,  but  fattv  and  smearv.  An  addition  of  turmeric  is 
detected  by  the  brown  coloration  with  potash  lye. 

Besides  from  Myn^ica  frn{;ram,  the  fat  is  also  obtained  fn>m 
several  other  species  of  MyrlMiceee,  The  fruit  of  Mi/rii4lca 
ffffirinaUs  yields  the  hecniba  fallow,  which  resembles  expressed  oil 
of  nutmegs,  has  a  shaq),  somewhat  sour  taste,  melts  at  116.5°  F., 
and  has  a  sjiecific  gravity  of  0.950  at  77^  F.  It  is  saj)onifiable 
and  yields  a  crumbling  soap.  The  fruits  of  Mi/risfica  Otoba 
vield  the  (}tol*a  bitt(e)\  It  is  nearlv  (»olorless,  of  a  butvraceous 
«)nsistency,  smells,  when  fresh,  of  nutmeg,  melts  at  1(K).5°  F., 
and  contains  myristin,  olein,  and  a  non-saiK)nifial)l(»  Ixxly,  "  ota- 
bite."  Virola  tal/ofr  is  obtain^Ml  by  l)oiling  the  |K»t»l(*d  kernels  of 
MyriMica  tachlfira  with  water.  It  is  yellowish,  melts  at  from 
111°  to  122°  F.,  is  crompletely  soluble  in  alcohol  and  ether,  and 
only  imrtially  sai)onifiable.  In  America,  England,  and  France 
it  is  usetl  in  the  manufiicture  of  cjuidles. 

Olive-oil  is  perhaps  the  oldest  known  and  uscmI  for  the  j)urj)Ose 
of  making  fine  soaps,  and  pos*^»ss<\s  all  the  b<»st  chanirteristics  for 
the  .purpose,  yielding  a  firm  white  sojip  with  an  agreeable  idor. 
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Oiive-oil  being  consumed  in  large  quantities  for  food,  tliere  is 
much  care  taken  to  produce  a  fine  quality  for  this  i)uqH)so,  and 
the  best  of  the  first  and  second  pressing  is  general ly  reser\'ed  for 
table  use. 

In  the  more  southern  regions  the  olives  are  eoniminut(»d  to- 
gether with  the  kernel,  and  the  paste  thus  ol)taine<l  is  subjwted  to 
pressure;  in  more  northern  countries  where  the  olive  tree  j^till 
thrives,  but  a  regular  yield  cannot  l>e  calculated  on,  only  the 
cnished  fruit-flesh  is  pressed.  The  kernels  remain  whole,  and 
after  being  freed  from  adhering  fniit-flesh  by  boiling  with  water 
are  comminuted  and  extracted.  The  oil  thus  obtained  is  gene- 
rallv  brougrht  into  commerce  under  the  name  oi  ^'  oUve-hrncI  oilT 
It  is  dark  green  and  thickly  fluid,  and  readily  deposits  a  consid- 
erable quantity  of  solid  fat. 

The  oil  chiefly  used  in  the  manufacture  of  soa]>  is  the  so-called 
"  sulphur-oil.'*  It  is  prepared  from  rotten  olives  and  residues 
from  other  pressings.  It  is  thickly  fluid,  contains  much  stearin, 
and  has  a  dark-green  color.  This  oil  being  obtained  by  extracv 
tion  with  carbon  bisulphide,  benzene,  etc.,  contains  nuich  vege- 
table mucus,  albuminous  substanc^es,  and  a  pecidiar  coloring  sul>- 
stance. 

The  oil  being  very  cheap  but  difficult  to  bleach,  we  recommend 
the  following  process :  The  oil  is  brought  into  an  iron  kettle  or 
wooden  vat  and  steam  introduced  through  a  perforatcKl  ser[)entine 
pipe  placed  upon  the  bottom.  The  grec»n  color  of  the  oil  grad- 
ually disapi)ear8,  a  slimy  dark  mass  being  deposited  on  the 
l)ottom  of  the  vat.  The  oil  is  then  allowed  to  n^t  a  few  hours, 
and  after  washing  with  two  to  three  })er  cent,  of  caustic  soda  lye 
of  38^  B.  allowed  to  rest  for  a  few  davs. 

For  manufacturers  having  no  steam  at  their  disposal  the  fol- 
lowing j)roct*ss  is  recommendeil :  Bring  300  pounds  of  salt  water 
of  10^  to  12^  B.  into  a  clean  kettle  and  add  1000  pounds  of 
sulphur  olive-oil.  Then  start  the  fire  under  the  kettle  and  allow 
tUo  whole  to  boil  slowlv  about  three  hours.  A  reddish-brown 
scum  forms  on  the  surface  which  has  to  be  removed,  and  when 
this  has  entirely  disappeared  cover  the  kettle  and  allow  the  oil  to 
stand  in  a  warm  place  over  night.  The  next  morning  bring  the 
suj)ernatant  clear  oil  into  a  clean  wooden  vat.     In  the  mean  while 
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mix  20  pounds  of  peroxide  of  hydrogen  with  3  pounds  of  aal 
ammoniac  and  heat  the  whole  moderately.  At  the  same  time 
have  in  readiness  200  to  300  pounds  of  boiling  salt  water  of 
o^  B. 

One  workman  now  crutches  the  oil  uninterruptedly,  while  au- 
oth(»r  pours  the  mixture  of  peroxide  of  hydrogen  and  sal-^ammo- 
niac  in  a  fine  stream  over  the  oil.  The  crutching  is  continued 
until  brownish  streaks  appear  on  the  surface.  The  oil  is  then 
washed  with  the  boiling  salt  water  of  5°  B.  and  allowed  to  rest 
over  night. 

The  oil,  though  not  entirely  decolorized,  has  completely  lost 
its  green  color  and  acquired  a  yellowish  shade ;  it  yields  a  fine, 
light  soap. 

Olive-oil  is  now  sc»ldom  used  alone,  the  soap  becoming,  when 
dry,  too  hard  for  general  purposes.  It  is  customar}-  to  add  to 
it  a  ceilain  quantity  of  hemp-seed,  rape-seed,  poppy-seed,  or 
groundnut-oil ;  these  oils,  being  slightly  drying  oils  and  producing 
a  softer  soap,  qualify  the  olive -oil  soap  in  its  consistency,   i 

Pure  olive-oil  is  of  a  pale-yellow  to  greenish-yellow  color  and 
of  a  juild  and  agreeable  taste.  It  dissolves  sparingly  in  alcohol, 
but  readily  in  1 J  to  2i  parts  of  ether  and  in  3  parts  of  acetic 
ether.  The  cold-pressed  oils  contain  over  70  per  cent,  of  olein  ; 
the  remainder  is  palmitin,  with  some  butine  and  stearin,  and, 
according  to  Benecke,  a  very  small  (juantity  of  eholc*sterin.  The 
hot-pressed  oils  are  richer  in  palmitin.  The  specific  gravity  of 
(M)ld-pressed  oils  varies  Ix'tween  0.91  o  and  0.918  at  59^  F.,  while 
that  of  the  hot-j)ressed  oils  is  frequently  as  nuich  as  0.92/).  The 
latter  (lcj)osit  j^ranular  secretions  at  -"io-  F.  and  congeal  at  32^ 
F.,  while  very  fine  cold-pressed  oils  lK*(*(>nie  turbid  only  at  3o.5° 
F.,  and  separate  palmitin  and  stearin  at  21°  F.  The  fatty  acids 
separato<l  from  olive-cnl  melt  at  from  Tl.o"^  to  79^  F.  and  con- 
geal at  from  70^  to  71. o"  F.  The  saponification  ecjuivalent  of 
olive-oil  is  191  to  192  and  the  iodine  degrw  81.0  to  84.G,  and 
that  of  the  separated  fiuty  acids  8<J.l.  The  better  qualities  of 
olive-«  >il  are  freipiently  adulteratinl.  An  excellent  means  of  nn^og- 
nizing  pure  olive-oil  is  the  ituline  degree,  as  nearly  all  oils  used 
for  adulteration  show  a  higher  degree. 

Olive-kernel  oil  is  readily  soluble  in  alcohol  and  glacial  acetic 
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iridy  and  has  a  specific  gravity  of  0.9202  at  59°  F. ;  its  saponifi- 
estion  equivalent  is  188.5  and  its  iodine  degree  81.8. 

Semme  oil  is  obtained  from  the  seeds  of  two  varieties  of  Big- 
mmicLoeaSj  Sesamum  indieuMy  L.,  and  Sesamwn  orienialcy  L.  The 
seeds  are  generally  pressed  three  times,  the  first  two  pressures 
being  cold  and  the  third  hot.  The  cold-pressed  oils  are  used  for 
teble  oils  and  the  hot-pressed  oils  chiefly  in  the  manufacture  of 
soap.  The  taste  of  cold-drawn  oil,  while  mild,  is  less  agreeable 
tfian  that  of  olive  oil. 

Sesame  oil  has  a  fine  pale-yellow  color  and  contains  a  small 
quantity  of  a  resinous  body,  which  can  be  extracted  by  frequent 
shaking  with  glacial  acetic  acid  ;  it  has  a  specific  gravity  of  0.922 
to  0.924  at  59^  F.,  and  congeals  at  23"^  F.  to  a  yellowish-white, 
transparent,  somewhat  unctuous  mass  of  the  consistency  of  jmlm- 
oil,  which,  in  this  state,  it  ver^"  much  resembles.  The  oil  con- 
sists chiefly  of  olein  and  very  little  palmitin,  stearin,  and  myristi- 
(nn.  Its  saponification  equivalent  is  190  and  that  of  the  separated 
fiitty  acids  199.3,  the  melting-point  of  the  latter  being  at  from 
77°  to  79^  F.  and  their  congealing-point  at  72°  F.  The  iodine 
degree  of  the  oil  is  from  102.7  to  106,  and  that  of  the  separated 
fettv  acids  fnm  108.9  to  111.4. 

In  the  manufacture  of  soap  only  the  hot-pressed  oil  or  that 
obtained  from  seed  of  poor  quality  is  used,  and  also  the  oil  ex- 
tracted by  means  of  carbon  bisulphide  or  benzene.  For  bar-soap 
only  the  nearly  white,  thick  sedimentary  portion  deposited  in 
storing  sesame  oil  for  some  time,  and  containing  much  stearin 
or  palmitin,  can  be  used.  The  liquid  portion  (as  much  as  30 
per  cent.)  is  employed  as  an  addition  to  |>alni-kernel  oil,  cocoanut- 
oil,  tallow,  and  jxalm-oil,  with  w^hich  it  yields  good  soaps. 

Sesame-oil  j)repared  from  mouldy  seed  has  generally  a  very 
disagreeable  odor,  which  can,  however,  be  removed  to  a  great 
extent  by  boiling  the  oil  upon  water  with  steam,  then  bringing  it 
into  a  large  reservoir  and  allowing  it  to  stand.  In  cooling,  much 
solid  fat  suitable  for  bar-soap  is  separated. 

The  sedimentary  portion  of  sesiune-oil  is  readily  saponified, 
behaWng  thereby  in  a  manner  similar  to  lard.     In  boiling  with 
caustic  soda  lye,  the  oil  is  gradually  added  to  the  boiling  lye,  200 
10 


lure.  ' 


146  MANl'FACTURE   OF   SOAP   AND    CANDI.BS, 

parts  by  weight  of  lye  of  15°  B.  being  gpnerally  ailowixl  (or  IW 
parte  by  weight  of  the  oil. 

PeamU  or  ffi-oiindntii-olf. — This  oil  if  obtained  from  the  fniii 
of  Aruchis  htfpogcra,  or  Iho  peanut,  ii  legiiniiiie  plant.  Thi> 
sinall  creeping  phint  is  indigenouH  to  South  America  and  tlic 
iXMista  of  southern  Africa  an<l  Aiiia.  Since  the  liitter  part  of  the 
la^t  century  it  has  been  cultivated  in  our  Sunthern  Stutci^,  and  in 
JtJily,  Spain,  and  the  mouihern  parts  of  I'^ranw, 

The  nHl£  are  generally  pR'awed  three  tJmes,  the  first  oyld 
pressure  yielding  a  nearly  coloflcsK  oil  of  an  agreeable  tastw  and 
mlur,  which  is  used  as  fine  tnblc  oil.  The  eumuiiniited  auts  aJK 
then  sprinkled  with  water  and  Bubje«ted  tu  a  s«i>iid  <'old  preeai 
whieli  yields  an  oil  also  fit  lor  table  tise,  but  chiefly  emplojwti 
an  illuminant.  The  residue  is  subjected  to  a  third  wanu  prowure, 
and  yields  a  yellowish-brown  oil  of  a  U'«v  agreeable  last«  and 
tidor.  It  is  cliietly  used  in  the  niannfailnrp  of  tsoap.  One  hun- 
dred pounds  of  peanuts  generally  yield  .JO  Ut  M  ix)Unds  of  oil. 

feanut-oil  is  somewhat  more  thinly  fluid  than  olive-oil 
contiiing  the  glywridiM  of  olde,  pulmitrc,  hypiigu'lu,  and  anichi 
acidd.  The  fipecifiv  gravity  of  the  fiuei^t  frc«h  oil  is  0,919 
ntl°  F.,  while  that  of  the  second  and  third  pressures  is  as  ml 
as  0,920,  Pcaniit-uil  belongs  to  thf  non-tlrying  oils;  it  is  qi 
■Inrsble  and  does  not  very  soon  become  nuuud.  It  becomes 
bid  at  ^7.4"  F.,  congeals  at  20.5'^  F.,  atxl  solidifies  entirely 
19**  F.  Its  s«4ionificatiou  e<)uivalont  is^  from  l'JI.3  to  191.6 
iodine  degree,  an-ording  to  Iliibl,  1(C,  and,  Hcixu'diiig  to  Mi 
H7.3.  The  separated  fatty  aeidK  luell  at  82""  F.  and  congeal 
"G^  F.  J  their  iodine  degree  is  from  95.5  tti  96,9. 

Peanut-nil   is  used    in   tlie  niiinufiK-Inrc  uf  grain-soap, 
lioiIe<l  suap,  and  soA  mmp.     Lyes  uf  nut  less  ihau  18^*  B. 
n«ed  for  bujtouifieution.     The  oil  in  many  rwjieeis  rcscniblcf) 
ton-scetl  od,  but  liiis  the  advantage  that  the  sua)>s  do  not 
>eilow   st^ns.     Twn  parts  of  peannt-oil  luiil  :!  [tarts  of  {mIi 
kernel  od,  boiled  direiily  with  ctuiKiie  M>da  lyes,  yield  faull 
wax  gruin-soap.     It^fiutiful  hulf-lfoiled  KOilJl^  are  obtained 
70  per  ix;nt.  of  palnt-keniel  oil  and  :)"  jK-r  irnt.  of  jieanql' 
with  caustic  nwin.  lye.     It  is  be**  lo  boil  in  a  din-et  way, 
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pbft  catistic  lye  of  about  24°  B.,  and  afterwards  reducing  c*au8- 
ticitv  bv  solution  of  soda  or  common  salt. 

'  As  regards  soft  soaps,  peanut-oil  is  especially  adapted  for  the 
BiamifactAire  of  so-called  silver  soap,  or  elaidin  soap,  being  prefer- 
Me  for  this  purpose  to  cotton-seed  oil.  For  eold-stirred  soapn 
the  use  of  peanut-oil  is  of  great  advantage.  A  sojip,  for  instan«% 
of  70  pounds  of  cocoanut-oil,  30  pounds  of  i>eanut-oil,  and  60 
pounds  of  caustic  soda  lye  of  36°  B.  is  superior  in  appearance  to 
a  eoap  in  which  tallow  is  used  instead  of  peanut-oil.  Peanut-oil 
is  also  well  adapted  for  the  preparation  of  soaps  for  a  basis  (»f 
fine  toilet-soaps.  For  transparent  glycerin  soaps  [^eanut-oil  can- 
not, however,  be  substituted  for  tallow,  as  the  soaps  would  become 
too  soft;. 

Qwrfor-o?7  is  obtained  from  the  seal  of  Ricinn^  communh,  I-., 
by  pressing  in  the  cold  way,  or,  as  it  is  frequently  done  in  this 
country,  by  slightly  roasting  the  seeds  before  prc^ssing.  The  oil 
for  medicinal  purposes  is  obtained  from  the  heavy,  sound  seeds 
and  filtered.  A  second  quality  of  oil  is  made  fn)m  imi>erfe<!t 
seed  and  the  residue  fix)m  the  filtration  of  the  first  (juality.  Thie 
oil  is  largely  used  in  the  manufacture  of  toilet-snaj>s.  A  third 
quality  of  oil,  prepared  from  the  sediment,  residues,  etc.,  is  dark 
and  fi^uently  of  a  strong  and  disagret^able  odor.  It  is  used  as 
a  lubricant  and  in  Turkey  red  dyeing. 

Castor-oil  is  colorless  or  slightly  yellowish,  of  a  mild,  with  an 
acrid  after-taste  and  a  slight  though  not  disjign^eablc  odor.  It  is 
chiefly  composed  of  the  glyceri<le  of  ricinoleic  acid  and  a  small 
fjnantity  of  stearin  and  palmitin.  Its  specrific  gravity  varies 
lietween  0.95  and  a97  at  59°  F.  At  32°  F.  it  dejwsits  a  white 
stearin-like  fat,  and  at  1.4°  to  — 0.4°  F.  congeals  to  a  yellowish, 
transparent  mass.  American  castor-oil  frequently  st»parates  stiff* 
fat  at  42.5°  F.,  and  congeals  at  from  14°  to  10.5°  F. 

The  saponification  equivalent  of  castor-oil  is,  arc^ording  to 
Valenta,  from  181.0  to  181.5;  its  iodine  d^nn?  is  84.4,  and  that 
of  the  separated  fatty  acids  86.6  to  83.3.  The  fatty  acids  nieh 
at  55.5°  F.,  and  congeal  at  37.5°  F. 

The  behavior  of  castor-oil  during  saponificntion  is  similar  to 
that  of  cocoannt-oil,  it  being  readily  saponified  by  stirring  togetht^r 
with  strong  soda  lye.     The  resulting  soap  is  very  white,  amor- 
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phous  and  traueparent,  and  quite  hard,  cvein  if  it  contains  as  mu<& 
as  70  per  cent,  of  water,  but  gives  ecaii-ely  any  lather.  It  has 
also  tilt'  property  "f  ilissolving  in  pnre,  eold  water  without  reu- 
(ii'ring  it  tnrbi J  or  «pal<'scent.  It,  therefui-o,  fieeius  tliat  ttudium 
rioinoleatc  i?  not  dwomj)Ow.tl  Ity  water  into  un  iieid  salt  and  Uisic 
sebate. 

CastoiM)!!   is  chiefly  u#eil   in  the  msmiiliietnrc  of  transjiarcnt 
soups. 

rbtfon-srcf/  oil  is  obtained  from  the  seeds  of  the  cotton  phuits, 
Gmtit^jtivm  hcrbwttim,  G.  arhweum,  G.  bttrbnilaine,  and  other  vari- 
eties.    The  seeds  having  been  screened  from  all  dtist  and  toreign 
substances  are  freetl  from  adhering  cotton  by  pas«ing  them  tli rough 
a  machine  similar  to  a  gin,  only  with  teeth  placed  more  elosel; 
t(^:etber.     They  are  then  brought  into  the  holler,  which  oon- 
Riets  of  a  c\'lindei*  armed  with  fteel  bladee,  and  snrronnde<l  about 
two-thirds  way  by  a  conca\'e  box  also  armed  with  corppsjionding 
knives.    The  cylinder  revolves  at  great  speed,  and  as  the  seeds  ave    | 
foree<I  lietween  tlie  knives  the  pericarps  or  hulls  are  l>n)k<?n  8 
forced  from  the  kernels.    The  mass  then  falls  info  a  large  revd 
ing  sieve.     The  kernels,  many  of  whidi  are  broken  into  fin 
pieces,  jmss  through  the  meshes  of  the  sieve  and  the  hulls  i 
carried  away.    Tlje  clean  seeds  are  now  crushed  Ix'tween  rollB  a 
the  resulting  meal  heated  in  a  pan  until  the  water  it  eontaiii# 
evaporated.     The  hot  meal  is  then  plac€<l  in  wedge-shaped  1 
of  woolen  duck,  each  holding  sufficient  for  a  cake.    The  bagsfl 
placed  between  tlie  .-ides  of  wrapp«'rs  forninl  of  woven  horse-hi 
backed  with  corrugated  leather  to  lacJIifate  the  es(ape  of  the  fl 
and  subjeete<l  ttj  pressure  in  a  hydnnilic  press.     Some  n 
presses  are  s<i  arrangwl  as  to  do  away  with  the  cxpensivi 
and  horsu-hnir  uuit>^. 

The  crude  oil,  as  it  ivimcs  from  the  press,  Is  reildisb  or  dift 
yellowish,  thickly  fluid,  and  lias  a  specific  gravity  of  0.9 
b.i>30  at  59"  F.      It  oimmt-nces  to  separate  pnlmitin  abk 
Tiff^  F.,  fuid  TOHgeiUs  between  28.5*  and  26.5®  V. 

The  process  of  refining  the  cnide  oil,  which  was  kept  9 
a  long  time,  eonsiste  c«cntially  in  a  treatment  with  alkaline  o 
tranatrs  and  caustic  atkalice. 

The  tank  used  ik  of  iron ;   it  ie  provided  with  a  meehania 
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agitetor,  and  its  capacity  suiBciently  exceeds  that  of  the  charge 
of  ten  tons'  weight  of  crude  oil  and  thirty  hundred  weight  of 
ouBtic  soda  lye  of  10°  to  12°  Twadell.  The  lye,  at  the  tempera- 
tereof  60°  F.,  is  fed  slowly  by  perforated  pipes  extending  over 
the  8ur&ce  of  the  oil  and  distributing  uniformly.  As  the  agita- 
tion proceeds,  the  lye  and  oil,  which  are  both  cool,  mix,  and  the 
ktter  gradually  becomes  full  of  black,  flocculent  particles  of  soap, 
caused  by  the  partial  saponification  of  a  portion  of  the  oil  by  the 
oanstic  soda  lye.  The  agitation  is  continued  for  about  half  an 
hoar,  and  at  the  end  of  that  time  a  portion  is  taken  out  and 
allowed  to  stand.  If  the  soapy  particles  precipitate  and  tlie  oil 
IB  found  nearly  deprived  of  color,  the  operation  is  then  termi- 
iiBted.  If  not,  the  agitation  is  continued,  more  lye  being  added 
nntil  the  desired  discoloration  is  obtained.  The  charge  of  oil 
is  then  allowed  to  stand  for  twelve  or  fifteen  hours  until  the 
"mucilage,"  or  partially  saponified  portion  of  the  oil,  with  the 
liquid  excess  of  lye  used,  has  settled  away.  The  clear  oil  is  then 
run  off  from  the  brown  sediment  called  "  soap-stoc^k,"  and  tlie 
refining  completed  by  washing  and  bleaching. 

The  soap-stock  may  be  either  converted  into  hard  soap,  or,  by 
addition  of  milk  of  lime,  be  deprived  of  any  albuminous  matter, 
bleached  with  chloride  of  lime,  and,  by  treatment  with  mineral 
add,  the  refined  oil  mingled  with  fatty  acids  obtained. 

Refined  cotton-seed  oil  is  of  a  pale  straw  color,  has  a  pure 
nutty  taste,  and  a  specific  gravity  of  from  0.923  to  0.928  at 
59^  F.  Its  saponification  equivalent  ranges  from  191  to  190.5, 
and  that  of  the  separated  fatty  acids  from  110.9  to  111.4.  The 
iodine  degree  of  the  oil  is  from  106  to  108.7,  and  that  of  the 
fatty  acids  from  110.9  to  111.4.  The  separated  fatty  acids  melt 
at  from  95.5^  to  101°  F.,  and  congeal  at  from  95°  to  100.5°  F. 

In  the  United  States  the  crude  cotton-seed  oil  is  used  for  lubri- 
cating pur|)oses,  as  a  substitute  for  linseed-oil  in  the  manufacture 
of  varnish  and  in  the  fabrication  of  soap;  the  refined  oil  is 
employed  as  a  table  oil,  in  the  manufacture  of  soap,  and  largely 
for  the  adulterations  of  other  oils. 

The  crude  oil  saponifies  with  greater  ease  than  the  refined  oil  ; 
this  is  verj"^  likely  due  to  the  former  containing  free  fatty  acids, 
while  the  latter  is  nentral  in  consequence  of  the  treatment  with 
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lyw  in  refilling.  The  refined  oil  ^ponifiee  with  diffinilty  ev«i 
\vtth  strong  lyes,  but  readily  in  combination  with  ensily  Hipunifi- 
able  fata,  such  as  palra-kernel  oil,  eocoanntxtii,  etc.  By  itself  it 
van  only  be  gradnally  brought  to  complete  saponification  by  wuak 
lyea ;  the  resulting  soap  has,  however,  the  disagreeable  pnipprty 
of  being  difficult  to  salt  out,  and  of  not  completely  yiehiiug  the 
oxreas  of  watpr,  even  with  a  large  addition  of  common  salt.  Snch 
jwap  is  so  soft  and  smeair  that  it  can  be  worked  with  a  shovel, 
and,  on  pressing  in  the  hand,  yields  water.  The  fresh  soup  i-i 
white,  but  becomes  yellow  after  drying,  and  has  a  [xvuliar  Iwl 
twlor. 

In  t^nnipe  refined  oil  only  is  uaed  in  the  manufacture  of  «iap. 
It  is  employed  fur  Lanl  and  soft  soaps ;  however,  never  by  its«lf, 
but  always  in  cumblnution  with  Other  fat.-i  on  account  of  its  difli- 
piilt  saponification  and  the  disagreeable  odor  acquired  by  pun- 
i-otton-seed  oil  soaps  on  storing.  Soaps  muuufactnretl  from  n 
\arge  jwrcentage  of  cotton-seed  oil  in  eumbination  with  other  tat* 
also  show  this  diaigreeable  odor ;  it  can,  however,  be  removed  lo 
stome  extent  by  boiling  the  oil  with  soda  lye  of  25^  B.  bclbrr 

Commen'.iul  refined  oil  is  of  a  auffifiently  pale  color  for  most 
tioa|is  for  which  it  is  used.  Wliei*e  a  lighter  color  is  desirud  thr 
objei't  can  be  attained  by  treating  the  oil  with  caustic  soda  lye  or 
with  potassium  chromate  and  bydmehloric  acid. 

For  hard  soaps  cotton-seed  oil  is  generally  used  in  combination 
with  palm-kernel  oil  and  cOcoannt-oil,  it  [losscssiog  the  proi>erty 
of  making  soaps  fmm  these  oik  soft  and  delicate.  At  one  lime 
cfitt<»n-seiil  oil  was  very  much  liked  for  smootli  white-grain 
Moaps,  but  the  sua [i- boilers  wlio  were  first  in  raptures  over  llu' 
fine  results  attained,  had  soon  cause  for  regret  when  yellow  stain- 
made  their  ap{»earanee.  These  yeHow  stains  are  due  to  a  yellow . 
non-i4a)Kinifiab1e,  oleaginous  body  in  tlie  oil,  which  is  not  de- 
stroywl  by  refining  with  lye  and  not  completely  removed  by  re- 
jKiated  refining.  In  France  and  Italy  considerable  quantities  of 
cotton-seed  oil  are  worked  in  combination  with  peanut-oil  into 
Marseilles  .soap,  though  not  to  the  advantage  of  the  pro«Iuct. 

Cotton-se«d  oil  is  also  much  used  for  soft  soups.  On  atvonnt 
of  its  comparatively   large  pen-cntage  of  palmitin   it  cannot  be 
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fuifsd  in  winter  for  smootb,  transparent  sofl  soaps,  as  they  readily 
b^DOipe  turbid ;  in  summer  it  is,  however,  very  suitable  for  such 
IMM^  they  being  more  solid  than  with  the  use  of  pure  linseed- 

For  smooth  yellow  and  smooth  white  soft  soaps  cotton-seed  oil 
iftwell  adapted  and  can  be  used  by  itself.  For  soap  with  a 
vplver  lustre,  so-called  silver  or  ela'idiu  soap,  it  must  be  previously 
hkached. 

It  is  also  used  for  grained  soft  soaps,  though  groat  care  is  re- 
^luired  in  not  allowing  any  soda  to  reach  the  soap  and  using  only 
die  best  high-graded  potash. 

The  property  of  cotton-seed  oil  separating  palmitin  at  a  few 
d^rees  aboye  32°  F.,  has  been  utilized  in  the  United  States  to 
obtain  an  oil  containing  little  palmitin,  and,  therefore,  better 
adapted  for  the  adulteration  of  olive-oil  than  the  natural  refined 
oil.  The  sepacated  solid  fat  is  of  a  lardaceous  consistency  and  is 
Kronght  into  commerce  under  the  name  of  "  cotton-stearin"  or 
"vegetable  stearin/'  According  to  Muter,*  it  has  a  specific 
gm\nty  of  0.9115  to  0.912  at  100.5°  F.,  is  completely  soluble  in 
ether  and  hot  absolute  alcohol,  and  by  saponification  yields  95.5 
per  cent,  of  fatty  ai^ids  belonging  to  those  insoluble  in  water. 
Though  the  fat  becomes  completely  liquid  only  at  89.5°  F.,  the 
melted  fat  does  not  recongeal  after  cooling,  but  forms  a  yellow 
oil,  which  only  acquires  its  original  consistency  by  long  cooling 
at  about  40°  F. 

Cotton  stearin  shows  the  same  disagreeable  properties  in  sjipon- 
ifying  as  cotton-seed  oil,  while  soaps  prepared  from  it  show 
yellow  stains  and  acquire  a  disagreeable  odor  on  storing. 

Almond-^il. — The  fat  almond-oil  found  in  commerce  is  gene- 
rally obtained  from  small  bitter  almonds,  |)each  and  apricot 
kernels,  and  fragments  of  sweet  almonds.  It  is  limpid,  thinly 
fluid,  slightly  yellowish,  nearly  inodorous,  of  a  pleasant,  mild 
taste,  and  belongs  to  the  nourdrying  oils.  Its  specific  gravity  is 
0.915  to  0.920  at  59°  F.  The  actual  almond-oil  congeals  at 
4^  F.,  peach-kernel  oil  at  0.4°  F.,  and  apricot-kernel  oil  at 
about  7°  F. 

*  SeifenfabrUcant,  1882.     S.  411. 
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Tlie  best  (jimlitioe  of  alniond-uil  are  used  for  niedirinal 
posea  ami  for  tlie  ailiilteratioii  of  table  oil.  The  inferior  (juaii) 
are  employed  for  technical  piii-poscs,  and  arc  cpeeialljr  i; 
demand  for  the  maniifaf^ui'e  of  toilet  soa]»Ei.  A  eocoa-eoap 
three-qiiaiters  awoaimt-oil  and  one-quarter  almoml-oil  is 
hard  and  firm  and  an  Gxcellf>nt  toilet  saip. 

Besides  with  peat'h-kernel  and  aprieot-kemel  oils,  almond 
is  chiefly  adulterated  with  poppy-oil,  sesame-oil,  pcantit- 
becch-nut  oil,  and  walnnt-oil. 

lAnsoetl-oU  is  obtained  from  the  seeds  of  the  flax-plant,  Li'm 
umUiii^nmm  L,,  by  pressui'e  and  the  aid  of  heat.  Uipe 
contain  30  to  35  per  eont.  of  oil  and  those  not  ihorongl 
matured  less.  Commcreial  acod  yieliU  on  an  average  22 
cent,  of  oil.  Cold-<iniwn  iin.'wed-oil  is  nearly  eolorless 
pressed  oil  has  a  gulden-yellow  color  elinnging  to  brown  nil 
age. 

Linseed-oil  has  a  peculiar  ixlor  and  pos»»ia<>s  the  mnet  drjHi 
properties  ol  all  known  oils.  On  exposure  to  the  air  it 
iibeorlks  oxygon,  soon  becoming  nincid  and  thickly  finid 
thin  laj-ier  it  dries  tn  a  neutral  body  insoluble  in  ether.  It  has 
specific  gravitj-  of  O.StSO  to  0.935  at  59'^  F.,  and  eongeals  lo  a 
solid  yellow  maas  at  — 16.5°  F.  The  fatty  acids  separated  from 
linseed-oil  melt  at  from  52°  to  62.5°  P.,  and  congeal  at  almut 
55,5°  F,  The  stponili(»tion  equivalent  is  189  to  195,  the  iixline 
degree  155  to  158,  and  tlie  iodine  degree  of  the  separated  fetty 
acids  155k2  to  155. it.  Linsecd-otl  is  solnble  in  5  parts  of  boili 
and  in  40  parts  of  cold  alcohol  and  in  1.6  parts  of  etjier. 
confiist.s  of  10  per  cent,  of  palmitin  and  myrislin,  10  per  cent, 
olein,  and  80  per  cent,  of  linolein,  the  glyceride  of  linoleic  ouidi^ 

Many  complaints  have  Ix^n  lately  heard  abont  the  adnltei 
tion  of  linseed-oil.  The  surest  way  of  testing  the  oil 
purity  ie  the  determination  of  the  iodine  degree,  that  of  linsoed- 
oil  being  the  higher  of  all  known  oils.  A  very  simple  test  i*  to 
expose  thi'  oil  to  ii  low  tom|>eratnre ;  oil  which  sejiarates  solid  fiit 
at  a  few  degrees  below  32-'  F.,  or  eongeal.>^,  is  not  pure  line 

Linseed-oil  is  largely  employed  In  the  nianiifacture  of 
Europe,  particnlarly  in  Germany,  where  at  times  it  is  so 
price  as  Ijj  be  the  cheapest  fat  to  use.     In  comhinalion  with  oti 
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&te  iti&  well  adapted  for  various  kinds  of  soap,  and  if  properly 
MBsd  gives  very  satisfaetor}'  results.  Potash  soaps  from  pure  lin- 
8eed-oU  do  not  freeze  even  on  exposure  to  the  <x)ldest  weather 
oecuiTii^  in  this  country.  For  summer  soft  soap  it  is  re<»oin- 
Beided  not  to  use  linseed^il  by  itself,  but  to  add  some  oleic?  acid 
or  cotton-seed  oil.  For  the  transparent,  pale  soft  soa])s  so  much 
in  demand  at  the  present  time  the  linseed-oil  has  to  be  bleached. 
A  pale  oil  may  be  used  without  bleaching  by  thoroughly  lK)iling 
in  a  lye  of  23.6°  to  26.5°  B.  This  must,  however,  be  determined 
by  experiment,  because  a  pale  linseed-oil  cannot  be  well  defined. 
An  oil  may  appear  pale  and  clear,  but  when  it  is  boiled  the  soup 
rapidly  becomes  darker  in  color,  while  another  oil  of  the  same 
appearance  will  give  a  soap  that  will  remain  light. 

A  dark  brownish  Hnseed-oil,  which  is  not  decolorized  by  lye, 
cannot  be  improved  by  the  use  of  bichromate  and  acid.  Oil  of  a 
greenish  tinge  generally  bleaches  very  light  with  bichromate  and 
acid.  Generally  speaking,  linseed-oil  saponifies  with  ease.  Oil 
bleached  with  lye,  being  entirely  neutral,  is  somewhat  more  diffi- 
cult to  saponify  than  crude  oil  or  that  blesiched  with  bichromate 
and  acid.  It  further  deserves  attention  that  a  thinlv-fluid  oil 
like  linseed-oil  requires  lyes  of  greater  causticity  than  an  oil  con- 
taining more  solid  constituents,  as  otherwise  the  soap  turns  out 
too  soft.  An  advantage  of  linseed-oil  is  that  many  distilled 
oleins,  which  by  themselves  do  not  yield  a  serviceable  soap,  can 
be  worked  in  combination  with  it. 

When,  a  few  years  ago,  there  was  an  extraordinary  advance  in 
the  price  of  all  fats,  while  that  of  linseed-oil  remained  at  the  old 
figure,  the  latter  was  also  used  for  the  fabrication  of  bar-soaps, 
half-boiled  soaps,  and  resin  soaps.  The  soda  soaps  from  linseed- 
oil  have  the  property  that,  like  tallow  and  olive-oil  soaps,  they 
can  stand  but  little  common  salt.  Soaps  of  about  20  per  cent, 
linseed-oil  and  80  per  cent,  palm-kernel  oil,  when  fresh,  were 
beantiftil,  but  complaint  was  made  that  on  storing  for  some  time 
they  showed  dark  stains  and  acquired  a  bad  odor  even  in  a  higher 
degree  than  soaps  from  cotton-seed  oil.  As  linseed-oil  does  not 
contain  non-saponifiable  constituents  like  eotton-seeil  oil,  it  would 
seem  that  these  defects  must  be  due  to  incomplete  saponification. 
Soap-boilers  very  frequently  do  not  take  into  consideration  the 
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fact  that  the  last  portions  of  roost  fata  and  oils  gaponify  with  ex- 
tmooiinarilj-  great  (liffiunlty,  and  that  a  soap  cuntainiug  non- 
KUponitted  fat  readily  turns  randd. 

A  raixturp  of  20  partd  Hiisecd-oil,  20  parts  iwme-fat,  and 
partH  paloi-kei'nel  oil  will  j^ive  a  very  good  winter  soap,  wh' 
will  torm  a  lai^r  grain  with  more  certainty  tlian  a  pure  linsee*^ 
oil  soap.     In  this  ca8c  tlie  linseed-oil  and  bone-fat  arc  tirst  boiled 
to  a  curd  with  a  lye  uf  12°  B. ;  in  this  way  tlio  two  fats  are  sitnul- 
tancously  bleached.     If  water-glass  is  also  to  be  eniploye<l,  100 
piinnds  of  pure  sotla  lye  of  25.5°  B.  and  15  pounds  of  water- 
glass  are  put  in  the  kettle  fur  each  100  ponnds  of  patm-kentel 
oil.     The  curd  is  added  to  this  nnd  the  whole  well  boiled,  al 
which  the  palm-keniel  oil  is  added,  the  soap  being  from  time 
dme  crutched  until  it  boils  well  in  the  kettle. 

The  nature  of  linsocd-oil  permits  the  prejmration  of  exceedingly 
pure  soaps.  The  linsee<l-oil  siMips  do  not  resist  the  aetiou  of  the 
air  very  well,  and  should  tlterefore  l»e  enusuihed  shortly  atler 
being  made. 

I{««in  soaps  maniifactnred  with  the  assistance  of  linseeil- 
Kitdily  becoran  too  soft, 

Oiinelini-oU  or  Gtrman  se»ame-oU  is  obtained  by 
trom  the  seeds  «f  tlie  go  Id -pleasure,  Chmdiiia  8atitn,  Ccz,,  or 
Mt/nip-um  sttilvum,  L.,  natural  order  Cruciffrw.  It  is  golden- 
yellow,  huii  slight  drying  properties,  and  a  peculiar  tast*  and 
odor.  Its  spectfie  gravity  is  0.925  to  0.930  at  59"  F. ;  it  con- 
geals at  — 0.4°  F,  Cameline-oil,  being  produced  lu  compara- 
tively small  (juantities,  is  of  but  little  important,  though  it  is 
well  adapted  for  the  fiibrication  of  soft  soaps  which  do  not  freeze 
even  on  exposure  to  great  cold.  Barrel  soaps  from  camel ine-ml 
can  scarcely  be  kept  in  summer,  as  they  melt  below  6S"  F, 

A7f/(fi--<i(/  is  obtained  from  the  seeils  of  Gnizotla  oleijera,  D.  C, 
cultivated  in  India.  Lurge  ijuuntities  of  sood  are  shipped  from 
Biimbny  to  England,  where  they  are  expressed.  Tlie  oil  is  of  a 
yellowish  color  and  a  mild  and  nutty  taste  and  odor.  It  has  a 
si>ecific  gravity  of  0.024  at  59'  F.,  thickens  at  17.5'*  V.,  formgt 
tmnspareot  yellowish  mass  at  14^  F.,  and  a  solid  whittah  mi 
at  5°  F.  In  England  it  is  much  used  in  the  manufacture' 
amp. 
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.  Madi^  k  obtained  from  the  seeds  of  Madia  saliva.,  Mdt., 
aatural  order  ChmjKmUBj  indigenous  to  Chili.  Experiments  in 
cultivating  the  plant  in  France  and  Southern  Germany  proved  a 
fiuhure.  The  oil  is  dark  yellow  and  has  a  peculiar^  though  not 
disagreeable^  odor  and  taste.  Its  specific  gravity  is  0.028  to 
0.d35 ;  it  congeals,  according  to  Winckler,  at  between  14^  and 
12^  F.,  and,  according  to  Ri^,  at  —13°  F.  With  soda  lye  it 
yields  a  firm,  inodorous  soap. 

Hemp-Beed  oil  is  expressed  from  the  seeds  of  Cannabis  aatii'a, 
L.  Large  quantities  of  the  oil  are  brought  into  commerce  from 
the  Russian  Baltic  provinces.  It  has  a  strong  odor  and  a  sickly 
taste.  When  fresh  it  is  of  a  greenish-yellow  color,  but  becomes 
brown-yellow  with  time.  Its  specific  gravity  is  0.925  to  0.931 
at  59°  F. ;  it  thickens  at  5°  F.  and  concretes  at  — 16.5°  F.  The 
melting-point  of  the  separated  fatty  acids  is  at  6Q^  F.  and  their 
congeal ing-point  at  59°  F.  The  saponification  equivalent  of  the 
oil  is,  according  to  Valenta,  193.1 ;  the  iodine  degree,  according 
to  Hiibl,  143 ;  and  that  of  the  separated  fatty  acids,  according  to 
Morawski  and  Dcmski,  122.2  to  125.2.  In  boihng  alcohol 
hemp-seed  oil  dissolves  in  all  projKirtions  ;  of  cold  alcohol  it  re- 
quires 30  parts.  A  solution  of  12  parts  in  boiling  alcohol,  on 
cooling,  separates  stearin.  Hemp-seed  oil  has  strong  drying 
properties.  It  was  formerly  much  used  in  the  fabrication  of  sofl 
soaps  which  have  a  dark  green  color  and  can  be  submitted  to 
intense  cold  without  solidifying.  The  green  soft  soaps  found  at 
present  in  commerce  are  mostly  artificially  colored  liuseeil-oil 
soaps. 

Sunflower-oil, — This  oil,  obtained  by  expression  from  the  seeds 
of  several  species  of  Helianthus,  is  chiefly  brought  into  commerce 
from  Russia.  It  is  limpid,  pale  yellow,  dries  slowly,  and,  when 
cold-ilrawn,  has  an  agreeable  odor  and  mild  taste.  Its  specific 
gravity  is  0.924  to  0.926  ;  it  congeals  at  about  3°  F.  The  sepa- 
rated fatty  acids  melt  at  73.5°  F.  and  congeal  at  62.5°  F. 

At  the  present  time  the  larger  part  of  the  oil  is  consumed  in 
'  Russia  itself,  where  the  cold-drawn  oil  is  used  as  a  table-oil  and 
the  hot-pressed  in  the  manufacture  of  varnish  and  soap.  Con- 
siderable quantities  were  formerly  exj>orted  and  were   readily 
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tukon   liv  smi|t-b(iilors,  the  oil   yieiiling  goiitl  Uir  soap  ami  soft 
scwp, 

I'oppy-seed  oU  in  cxtmcU-il  by  expression  from  the  seeds  of. 
Papiu'fr  nomntferuM,  It  has  a  slight  odor  mid  mild  taete;  is 
nearij'  colorless  or  pale  goldaii-ycllow  and  limpid.  Tiie  oil  of; 
the  second  prfswtipe  is  darker.  Pi>ppy-9eed  oil  has  a  specific 
gravity  of  U.y24  to  0.!);17  at  59*  F.  and  cougeals  at  —0.4*  F< 
The  separated  fatty  acids  melt  at  69°  F.  and  congeal  at  62°  F. 
The  saponi^catiou  e^uivaleut  is  192.8  to  1!)4.6 ;  the  iodine  d&> 
gree  134  to  1.36. 

Puppy-seed  oil  is  chiefly  nsed  as  a  tabtc-oil  and  in  oil  painting. 
On  account  of  it«  high  price  it  ia  not  much  used  in  the  fabriea^ 
tion  of  siHip;  tlie  thicli  scdimcutary  oil  serves  for  tlie  fabrication 
of  soft  soajts. 

Ch/sa-oil. — ITiider  this  name  are  kno«-n  the  oils  obtained  from 
different  varieties  of  Bratmieti.  Tlieic  pniperties  ;:^;ree  in  all 
prineipal  ]K>ii)ts,  tlie  specific  gravity  varying  lietween  0.9128  and 
0.9175  at  59"  F.  and  the  congeal  ing-point  between  28.5°  and  14R 
F.  The  eaponific^ation  equivalent  is  177  to  179,  the  iodine  de* 
gree  100  to  103.6,  and  that  of  tlie  separated  fatty  acids  96.3  ti 
99,02.  The  colza-tiil(*  consist  chiefly  of  the  glyceridea  of  oleMf 
stearic,  and  brassie  acids,  and  contain,  acamling  to  Allen 
Thompson,  one  ]»er  ount.  of  non-saponiflable  sultstanee.  ThciV 
very  low  saponification  equivalent  is  due  to  the  percentjige  of 
brassie  acid.  The  color  of  colza-oils  is  pale  or  dark  brown- 
yellow,  the  product  of  the  first  pressure  being  somewhat  paler 
tluin  that  of  the  second  pressure.  When  fresh  the  oils  are  almost 
inodorous,  but  acquire  a  peculiar  odor  by  age.  They  have  an 
acrid  taste,  especially  those  of  the  eet«nd  pressure:. 

Before  the  intnxluetion  of  petroleum  colza-oils  were  largeljF 
used  for  illumiuatiug  pnr|)Oses,  but  at  present  they  are  chiefly' 
employed  as  lubricants.  They  arc  seldom  used  in  the  miinu&o* 
ture  of  soaps,  with  the  esccption  of  the  thick  sedimentary  oib' 
which  are  frequently  utilized  for  so^t  soa|)B.  They  saponify  witK 
difficulty,  and  tlie  soft  soaps  prejuirct!  fVoni  them  break  up  at 
moderate  cold.  With  soda  lye  oalza-oils  yield  a  poor,  crumblii 
Roap. 
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'"  UHBrntUm  of  gedimentaTry  oils. — Large  lots  of  sediment  from 
oil  reservoirs  are  fiiequently  oflered  to  soap-boilers.  These  sedi- 
meataiy  oils  g^ierally  constitute  a  dark  and  smeary  mass,  and 
are  sokable  for  the  fabrication  of  soft  soaps  and  bar  soaps  which 
ffloe  veiy  valuable  for  fulling.  The  oils  can  also  be  used  for 
lean  soape,  the  strong  odor  adhering  to  them  covering  to  some 
extent  that  of  the  resin.  The  oils  are  worked  in  various 
methods ;  some  boil  them  to  grain  and  add  a  small  quantity  of 
the  resalting  soap  to  each  boiling  of  soap,  while  others  add  a 
small  quantity  of  the  sedimentary  oil  directly  to  the  soap-stock, 
wluoh  can  be  very  well  done,  for  instance,  with  half-boiled  soap. 
It  depends,  however,  more  or  less  on  whether  the  sedimentarj'  oil 
is  comparatively  pure  and  not  too  old.  Another  method  yielding 
an  excellent  product  consists  in  boiling  the  sedimentary  oil  upon 
strong  salt  water  until  the  clear  oil  free  from  scum  floate  on  top. 
One  thousand  pounds  of  the  oil  are  brought  into  an  open  kettle, 
together  with  800  pounds  of  water  and  60  pounds  of  salt,  and 
boiled  10  to  labours.  The  kettle  is  then  allowed  to  stand  un- 
covered for  24  hours,  when  the  clear  oil  on  the  top  is  drawn  oif. 
Beneath  the  clear  oil  is  a  layer  of  slime  mixed  with  hulls  of 
seed,  etc.  The  oil  retained  by  this  is  gradually  separated  by 
filling  petroleum  barrels  half  full  with  this  slime,  adding  salt 
water,  and  after  covering  the  barrels  exposing  them  to  the  sun. 
This  process  is  still  better  if  executed  with  steam. 

Fatty  Adds  and  Resin. 

The  use  of  fatty  acids  in  the  fabrication  of  soaps  is  based  upon 
a  much  more  simple  chemical  process  than  that  which  tdkes 
place  in  the  saponification  of  neutral  fats,  as  no  previous  splitting 
into  glycerin  and  fatty  acids  is  required,  and  the  fatty  acids  pos- 
sess the  property  of  expelling  the  carbonic  acid  from  alkaline 
carbonates  and  combining  with  them  to  soap.  With  the  use  of 
lafcty  acids  the  preparation  of  lyes  might,  therefore,  be  saved  and . 
saponification  effected  with  solutions  of  alkaline  carbonates,  if  it 
were  not  for  the  strong  effervescence  produced  by  the  escape  of 
the  liberated  carbonic  acid ;  hence  the  lye  can  only  be  very 
gradually  added  to  the  fatty  acid  in  the  kettle,  as  otherwise  a  boil- 
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iog  over  might  easily  take  jilnre.     For  this  reason  lyes  partl^ 
caustic,  though  less  so  thiin  those  employe*!  for  neutral  fetfi,  aiC 
always  used  without  fear  of  sotfering  a  loss  of  alkaline  carbotf"^ 
ates.     While  in  working  neutral  fatm  tliey  are  first  brought  inU 
the  kettle  and  the  lye  is  grudiuLlly  added,  the  process  is  the  re-l 
virree  with  fatty  acids,  )'.  c,  the  fat  ih  added  to  the  lye. 
ponifteatioii  were  effected  as  with  neutral  fats,  by  the  gradual  s 
ditiun  of  lye,  the  latter  would  be  at  ouoe  fixed  by  the  fatty  add,  ] 
and  solid  Iniii|>9  woidd  be  formed  which  could  only  later  on  fc 
diHMiIved  with  difficulty  by  boiling  with  an  excess  of  lye. 

The  use  of"  fatty  acids  in  tlie  fahriration  of  aoap  is  perhaps  « 
old  as  the  inanufaetiire  of  stearin.     In  the  patent  granted  i 
1S25  to  Gay-Lnssac  and  Chevrenl,  for  the  separation  of  ial^ 
aui<ls  and  their  application  to  The  mnnufacture  of  candles,  it  i 
stated :  "  The  liquid  bodies  separated  are  to  be  converted  i: 
soap."* 

The  nrudo  oleic  acid  of  stearin  manufactories  was  the  only  ftttra 
aeit]  usihI  in  the  fabrii-atiun  of  stuip  until  the  fatty  acids  regainec 
from  Ihe  wash-waters  of  cloth  mills  and  other  textile  Industrie^ 
well-  brought  into  commerce  under  the  name  of  "  fuller's  ftt.**" 
The  high  price  of  glycerin  a  ffw  years  ago  induced  several  stearin 
manufiicttirors  to  sapouify  nentrnJ   fats  in  order  to  obtain  the 
glycerin  and  to  sell  the  fatty  acids  to  the  soap-boiler.     In  thitfjj 
manner  fatty  acids  of  palm-tiil,  palni-kemel  oil,  olive-oil,  aiK" 
bone-fiit  cnnie  into  commerce.     They  were  no  doubt  prepared  b 
saiKtnifytng  the  fiits  by  De  Milly'-  antwlave  ajiijaratus  (see  f 
48)  and   distilling  the  scparatwl   fatty  acids  with   superheated^ 
Hteam  to  give  them  a  Iteautiful  wliile  appearance.     Since  the  nea-' 
tral   fats  contain  at  the  ntmot-t  d't  per  cent,  of  fatty  acids,  the 
latter,  when  liurc,  must  give  a  correspondingly  higher  yield  than 
the  neutral  fills  from  which  they  are  sejmratfKJ.     In  regard  to 
their  ability  in  absorbing  water,  wilts,  et<;.,  soaps  from  fatty  acid* 
whftw  the  tame  bi-Iiavior  as  the  soups  from  the  corresponding  nen- 
ItbI  fats.       Another   fatty  acid — the  so-called    "  rnpolnii"— 
been  recently  offcn-*!  to  soa]>-boil»Ts.     It  is  a  clear,  dark  i 
nearly  inodoroos  oil,  an<i  is  verj'  likely  prcpareil  from  rcsidtie; 
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obtained  in  refining  oolza-oil.  It  is  well  adapted,  either  by  itself 
or  in  oombination  with  linseed-oil,  for  the  fabrication  of  summer 
soft  soaps,  though  only  where  no  objection  is  made  to  their  brown 
color. 

Of  the  above-mentioned  fiitty  acids  it  will  be  only  necessary  to 
give  a  full  description  of  oleic  acid,  also  called  olein  or  elain,  and 
of  fuller's  fiit. 

Oleic  add. — In  the  manufacture  of  stearin  the  fat,  as  previously 
mentioned,  is  saponified  for*  the  separation  of  the  glycerin,  and 
the  resulting  mixture  of  fatty  acid  is  separated  by  pressure  into  a 
solid  and  liquid  portion.  The  cakes  obtained  by  the  first  cold 
pressure  are  again  subjected  to  a  second  warm  pressure.  The 
resulting  solid  white  mass  is  known  as  "  stearin,"  though  scien- 
tifically the  term  is  incorrect,  since  the  product  is  not  the  glycer- 
ide  of  stearic  acid,  but  essentially  a  mixture  of  stearic  and  pal- 
mitic acids. 

The  liquid  j)ortion  running  off  by  the  first  cold  pressure  is 
'^oleic  acid,"  which,  however,  contains  a  considerable  quantity  of 
stearic  and  palmitic  acids,  and,  with  previous  autoclave  saponifi- 
cation, some  dissolved  neutral  fat.  By  long  storing  in  a  cool 
cellar,  or  better,  by  cooling  with  a  cold-air  machine,  the  greater 
portion  of  the  solid  fatty  acids  separates  out  and  is  extracted  by 
a  filter-press  or  other  filtering  arrangement.  The  finally  result- 
ing clear,  oleaginous  fluid  forms  the  "  oleic  acid."  In  commerces 
a  distinction  is  made  between  **  saponified"  and  "distilled"  oleic 
acid,  the  latter  being  less  suitable  for  soap-making  purposes  than 
the  former.  To  fullv  understand  this  distinction  we  must  bear 
in  mind  that  in  the  fabrication  of  stearin  (fully  described  in 
Chapter  II.)  several  methods  arc  employed  for  the  saponification 
of  tlie  fats,  chiefly  the  so-called  autoclave  pix)cess  and  acidy  sapon- 
ification and  subsequent  distillation.  Saponification  by  means  of 
lime,  which  is  the  oldest  methoil,  has  l>eon  entirely  abandoned, 
chiefly  on  aceoUnt  of  the  large  consumption  of  sulphuric  acid  re- 
quired for  the  decomposition  of  the  lime-soap  formed.  The 
principal  source  of  saponified  oleic  acid  at  the  present  time  is  the 
autoclave  process, «.  e.,  saponification  under  pressure  in  a  closed 
vessel  with  2  to  4  per  cent,  of  lime.  For  the  separation  of  the 
latter  sulphuric  acid  is  also  used,  but  less  lime  being  employeil 
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tliau  in  ordinary'  sapoiiifimtion  by  means  of  lime,  corrcfipundini 
IcuB  .-julphiiric  acid  is  required  for  the  decumpositiun  of  the  lii 
8i>a[>. 

Afidy  saponi location  is  effected  by  bringing  the  heated 
a  shorter  tir  longer  period  in  contact  with  more  or  kas 
tiiUt-il  sulphuric  acid  and  tlten  Iwiling;  for  some  time  witli  wat«r 
and  steam.  Af\cr  alhiwing  the  whole  to  rest  for  a  while,  the 
mixture  of  fatty  acid  aoparatea  on  the  top.  Tlie  aqtieous  layer 
beneath,  which  contains  the  glycerin  and  sulphnric  acid  in  eoti 
tion,  is  then  removed  and  the  fetty  acid  mixture  again  boi 
with  water  and  steam.  The  whole  is  then  allowe<l  to  rest 
honip  time,  after  which  the  fatty  acid  oilkvteil  on  top  is  lifte<i  off" 
and  Hnbnutt«I  to  disitillHtion  by  means  of  superheated  Hteani.  By 
the  rejieated  boiling  with  water  and  Bteam  the  snlphnric  acid  14, 
generally  completely  remove<l,  but  any  trac*  of  it  remaining 
eventually  expelled  by  the  i:«iibsoqnent  distillation. 

If,  therefore,  the  opinion  held  by  many  soap-btxlers,  Uiat 
poor  quality  of  distilled  oleic  acid  is  due  to  acontent  of  sulphi 
add,  may  be  r^ii;arded  as  crroneoufi,  the  question  remains,  wl 
liatt  brought  di^illed  oleic  acid  into  disrepute?  It  was  formci 
generally  held  that  the  dcfoctri  were  due  to  distillation,  as  ol 
Boid  eould  not  be  distilled  witlionl  sntlering  deoompoi^itiori.  Tl 
opinion  has,  however,  Ix-en  refiiteil  by  liollev  and  Bergmann's 
ve^tigatlons.  They  found  that  oleic  acid  di^ilri  over  unaltered 
in  a  cnrrent  of  i^vntn  of  482*^  F.,  bnt  that  proiiucts  of  dccomjiosi- 
tion  make  Uieir  appearance  at  a  higher  tein|terature.  In  mai 
stuirin  mamii'octorics  distillation  is  carried  on  at  too  high  a 
Itcfature,  they  bciug  furce<l  to  do  this  on  account  of  the  fat  ni 
being  completely  saponified  and  containing  too  much  nentral 
The  poor  quality  of  distilled  oleic  acid  nuty,  tliorefore,  Ijc  due 
products  of  decomposition  formed  nndcr  the  iiiftuenee  of  too 
a  temperature,  and  alrto  to  a  content  of  no n-suponi liable  pro<l< 
originating  from  the  treatment  of  the  fat  with  sidphiirio  acid, 

Fonucriy,  when  acidy  saponification  was  generally  carried 
by  allowing  lai^e  quantities  of  concentrated  sulphnrie  aeid  to 
a  long  time  npon  the  fats,  a  portion  of  the  oleic  aeid  was  ab 
destroyed,  while  the  remainder  was  so  changed  as  to  render 
almost  unfit  foe  the  mannfuctnre  of  soap.     Beuida-i,  the  oleic 


•  -  FATS,   FAT  OIIJS,   ETC.  161 

ihhi^  contained  a*  considerable  quantity  of  non«saponifiabl(f, 
fWaffiiF-like  combinations  (hydrocarbons).      liut  this  has  been 
dianged  since  experience  has  taugiit  tliat  fats  can  be  sa}>oniiied  by 
Wving  them  a  very  short  time  in  contact  with  concciitrateil  sul- 
phiric  aeid  and  completing  saponification  by  boiling  with  water 
aadulated  with  sulphuric  acid.    Stearin  manufacturers  using  tliis 
fkooem  of  ad^y  saponification  now  furnish  oleic  acid  suitable  for 
«nq»>miEdcing  purposes.     It  may  be  even  said  that  the  greater  part 
fif  ffae  so-called  saponified  oleic  acid  at  present  found  in  commerce 
fa  actually  distilled,  as  many  factories  saponifying  in  autoclaves 
rabaequently  slightly  acidulate  the  fatty  acids  obtained  and  sub- 
bit  them  to  distillation.     With  many  samples  of  oleic  acid  it  is, 
therefore,  almost  impossible  to  decide  by  which  process  of  sapon- 
ification they  cH*iginated,  while  others  by  their  acrid  odor  at  once 
indicate  their  production  by  distillation. 

The  best  means  of  examining  oleic  acid  is  to  test  it  in  regard 
to  its  -  saponifying  ability,  /.  e.,  to  determine  how  much  non- 
aaponifiable  substance  it  contains.  This  is  done  in  exactly  the 
same  manner  as  examining  for  minenil-oils  or  i"esin-oils  (see 
page  102).  Saponify  the  oleic  acid  with  alcoholic  soda  lye,  mix 
the  resulting  soap  with  sand,  evaporate  the  alcohol  in  a  water- 
bath,  wash  the  residue  with  }>etroleum  spirit,  and  remove  the 
latter  from  the  extract  by  evai>orating  at  122^  F.  The  residue 
gives  the  non-saponifiable,  pamffin-like  combinations. 

A  method  somewhat  less  exact,  but  sufficientlv  accurate  for 

technical  purposes,  is  by  directly  determining  by  titration  the 

quantity  of  saponifiable  substance.     Oleic  acid  rajuires  19.87 

per  cent,  of  {>otassium  hydroxide,  and  as  palmitic  acid  requires 

21.89  jxjr  cent,  and  stearic  acid  19.73  per  cent.,  we  will  not  be 

fiir  wrong   in  assuming  20   per   cent,   for  oleic   acid.     Mix    1 

gramme  of  oleic  acid  with  20  to  2o  cubic  centimetres  of  alcohol, 

color  the  mixture  yellow  with  a  few  drops  of  phenol-phthalein, 

and  titrate  with  potash  lye  containing  20  grammes  of  potassium 

hydroxide  to  the  litre,  until  the  appearance  of  a  red  coloration. 

With  absolutely  pure  oleic  acid,  1  gramme  would  almost  exactly 

require   10  cubic  centimetres  of  this  lye  for  saturation.     Such 

oleic  acid  is,  however^  not  found  in  commeixje,  it  generally  con- 

tirfning  at  the  utmost  97  or  98  per  cent,  of  saponifiable  substance. 

11 
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It  would  therefore  require  9,7  or  9.8  cubic  centimetres  of  the  Ij 
Ro  that  0.1  cubic  centimetre  of  the  latter  always  correeponda 
1  Iter  cent,  of  oleic  acid.  Oleic  acid  containiug  less  than  95  p 
cent,  of  saponi  liable  sul>stan<-e  cannot  bo  designated  as  goa 
thmigh  it  is  fiaind  in  commerce  with  more  than  ^0  per  vent. 
uon-saponifiable  substance. 

Oleic  acid  is  nsed  for  grain-3oap,  smooth  ela'in  soap,  and, 
connection  with  linseed-oil,  for  transjMirent  soft  soap.  The  latt 
being  brown,  the  demand  for  it  has,  however,  much  abated  sin 
the  introduction  of  light-colored  soft  »Mipfi.  Oleic  acid  is  raiM 
liked  for  soajjs  to  be  used  in  the  textile  industriee.  Hard  oU 
acid  soaps  are  frefiuently  used  in  place  of  olive-oil  soaps. 

The  tatty  acid  mixture  separated  by  hot  pressure  in  istear 
factories  is  of  a  lardaceous  consistency  and  is  generally  knoM^U  ' 
"soft  fat"  or  "margarin."  It  is  generally  adtled  to  crude  fa* 
acids  before  snbje<.-ting  them  to  jtrcswure,  though  it  is  sometim 
worked  into  soap.  It  yields  excellent  gmin-sonps,  Imt  in  esg 
cially  adairted  for  smuutli  eliiiu  suap,  («>-called  silver  soap, 

Under  the  name  "  wliite  elain,"  a  white  fatty  acid  of  lard 
oeoiis  consistency  is  brout^ht  into  eommen*  from  Holhind. 
few  years  ago,  when  the  price  of  tallow  ruled  very  high,  it  w 
frequently  employed,  in  connection  with  ooeoauut-oil  and  pall 
kernel  oil,  in  the  mannfacliire  of  white  gmin-soup.  This  whi 
elalfn  must  not  be  ennfouniled  with  tlie  "solid  white  oleitt"  whu 
will  be  referred  to  nnder  fidlcr's  fiit. 

Fuller'*  Jnt. — The  oldest  method  of  recovering  the  fatty  eub- 
Btanees  from  the  stia]>-watcrs  of  cloth  maiui factories,  spinning 
establishments,  dye-houses,  etc.,  consisted  in  leading  the  water 
running  from  the  wash-tubs  into  special  cisterns,  mixing  it  then 
with  milk  of  lime,  then  letting  it  settle  until  it  hwl  clnircd  oA 
After  removing:  the  siipernntnnt  liquid,  the  slimy  Ncdtment  wfi 
taken  out.  strained  through  coiirse  nmvas  for  removing  sand, 
hair,  etc.,  and  well  dried.  The  slime  having  assumed  a  doughy 
consistency,  it  was  moulded  into  jiiwes  of  the  size  of  half  a  bric)(, 
and  dried  in  the  air.  The  dried  pieces,  called  "suinler, 
the  French  word  "suint"  (wool  sweat),  were  then  distilled  In 
torts  for  the  fabrication  of  ithiminuting  gas.     This  method 
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iteeovering  the  fat  has,  however,  been  abandoned,  as  it  liad  many 
defects',  and  the  process  with  sulphuric  acid  substituted  for  it. 

The  s<iap-water  is  conducted  into  reservoirs  of  pine  wood. 
&ch  a  reservoir  is  about  9  feet  long,  5  J  feet  wide,  and  5  fa^t 
deep,  and  holds  about  1850  gallons.  Sulphuric  acid  is  adde<l, 
ind,  in  order  to  hasten  separation,  steam  is  introduced  for  from 
1  to  2  honrs.  The  quantity  of  sulphuric  acid  to  be  used  dcjxjnds 
chiefly  on  the  amount  of  alkali  in  the  soap- water;  a  slight  excess 
18,  however,  always  allowed,  since  by  it  a  quicker  and  more  com- 
plete separation,  and,  in  consequence  thereof,  a  more  compact  mass 
is  obtained.  On  an  average,  55  pounds  of  sulphuric  acid  of  66° 
Banroe  suffice  for  a  complete  decomposition  of  1850  gallons  of 
Boap-water,  and  will  yield,  according  to  the  time  allowed  for 
draining  off  in  the  filtering  basins,  from  430  to  450  pounds  of 
fatty  matter.  The  filtering  vessels  consist  of  baskets  lined  with 
coarse  hemp  cloth.  When  the  caseous,  doughy  mass  is  sufficiently 
drained  off  and  has  acquired  the  plastic  consistency  rcquinnl  for 
forming  it  into  press-cakes,  it  is  wrapped  up  in  hemp  cloths  and 
in  the  usual  way  laid  between  plates  in  a  hydraulic  press  and 
pressed,  at  first  cold,  and  later  on  with  admission  of  steam,  until 
the  fluid  contents  are  completely  exhausted.  A  solid  residue, 
about  one-half  of  the  mass,  remains  in  the  press-cloths,  while  an 
equal  quantity  of  waterj'  fat  runs  into  the  reservoir.  This  is  also 
reduced  to  alK)ut  one-half  its  weight  by  the  various  operations  of 
the  refining  process,  so  that  the  average  yield  will  \ye  about  25 
per  cent,  of  salable  fuller's  fat. 

The  crude  hydrous  fat  in  the  press  reservoirs  yet  requires  re- 
fining and  dephlegmation.  For  the  purpose  of  refining  the  fat  is 
placed  in  copper  tanks  3  J  feet  in  diameter  and  5  feet  deep,  which 
are  fixed  in  iron  casings.  According  to  the  greater  or  lesser 
purity  of  the  fat,  J  or  J  of  its  volume  of  water  and  2  to  3  per 
cent,  of  its  weight  of  sulphuric  acid  of  66°  B.  are  added  and  the 
whole  is  heated  by  direct  introduction  of  steam  to  moderate  boil- 
ing, which  is  kept  up  for  one  hour.  The  steam  is  then  cut  off, 
the  mass  allowed  to  settle  for  a  few  hours,  and  the  lower  turbid 
and  slimy  stratum  drawn  offi  The  liquid  running  off  is  replaced 
by  an  ecjual  quantity  of  pure  water,  and  the  whole  heated  to 
moderate  boiling  in  order  to  remove  adhering  sulphuric  acid. 
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The  whole  is  then  allowed  to  settle  for  12  hoors,  when,  after  n 
moving  the  a4Ueoiis  stratum,  the  dear  mass  of  fat  is  drawn  oi 
The  fat  thus  obtained  still  contains  a  (considerable  quantity  i 
water,  and  is  freed  from  it  by  bringing  it  into  a  kettle  pi^^vidjB 
with  a  copjMir  or  iron  coil  through  whidi  steam  ciivulates. 

Tlie  fiit  thus  obtaineil  forms  a  thickly-fluid,  oily  mass  of 
brown  to  black  color  and  disagreeable  odor,  and  is  brought  inl 
commerce  under  the  name  of  "  fuller's  fat."  It  is  much  used  i: 
the  manufacture  uf  soap,  though  never  by  itself,  but  always  i 
combinatitin  with  other  fat«,  especially  with  pulm-kernel  oil  oo 
resin.  It  is  much  liked  for  soaps  used  in  the  textile  industries 
It  readily  saponifies  with  Uuik-lye  of  18°  to  24^  B. ;  it  mual 
however,  be  strongly  salted  out^  and  is  best  tiirther  boiled  upon 
second  water,  wiiereby  it  yields  a  good  grain-soap  of  iair  washin] 
power.  It  sliows,  however,  varying  colors,  every  lot  of  fat  yield- 
ing in  this  respect  a  different  product. 

In  buying  fuller's  fjit  it  is  well  to  test  it,  as  it  fixKjuently 
tains  much  dirt  and  water,  and  recently  complaints  have  1j 
made' about  mineral  oil  being  found  in  it.     The  latter  is  vei 
likely  not  due  to  iutcutiunal  adulteration,  but  to  the  fiict  that  a 
the  present  time  miucml  oils  are  much  used  in  spiouing  establish- 
ments and  reach  the  wash-wators. 

Fuller's  fat  consisting  chiefly  of  fatty  aeids  can  be  readilj 
distilled  wilh  sujjcrheated  steam.  The  fat  thus  refined  is  conn 
mcrciully  known  aa  "solid  white  olein."  It  readily  saponifief 
witli  tank-lye  of  20°  to  25'^  B.,  and  yields  a  beautiful,  firm 
grain-soup  of  a  silver  lustre  antl  a  good  odor,  which  is  very  ma<:l\ 
likL'd  as  a  fulling  soap.  This  distilled  fat  can  also  be  advantage* 
ously  useil  in  the  fabrication  of  white  grain-soap. 

Ilofin  or  wtlojihunt/. — Resin  is  obtained  from  turpentine,  a  mi: 
ture  of  oil  of  tur|>entiiie  and  resin.  In  regions  rich  in  pint 
fo|est8,  espedally  in  France  and  the  United  StaUa,  the  trees  sn 
"boxed,"  i.  e.,  excavations  are  made  into  the  trunks  of  tlie  tree) 
about  siJE  inches  or  more  alxivc  the  roots.  The  crude  turpentint 
exuding  is  collected  in  barrtls  and  transferred  to  stills.  If  tiM 
turjteotine  in  distilled  with  water,  oil  of  turpentine  puasus  ov^ 
ajid  a  resiuous  mass  remains  as  a  residue  which  is  known  K 
"  boiled  turpentine."     If  this  is  melted  without  water  until  u 
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beoomes  dear,  then  the  colophony  or  resin  remains.  The  grade 
of  resin  depends  first  npon  the  quality  of  the  turpentine,  and, 
second,  upon  the  skill  in  distilling.  "Virgin  turpentine,"  if 
skillfully  distilled,  will  yield  what  is  known  as  "  window-glass 
resin,*'  of  which  there  are  two  or  three  grades.  If  by  any  means 
water  gets  into  prime  resin,  it  becomes  opaque.  This  accidental 
addition  of  wiater  must  take  place  after  the  resin  has  been  drawn 
off  from  the  still. 

"Yellow-dip  turpentine,"  which  is  the  running  of  the  second 
and  subsequent  years  from  the  trees,  yields  the  medium  grades  of 
lesin,  while  the  "scrapings,"  /.  c,  the  inspissated  gum  from  the 
tree  facings,  yield  an  inferior  resin,  from  very  dark  to  almost 
black.  All  varieties  of  resin  are  brittle,  of  a  conchoidal  fracture, 
and  a  more  or  less  strong  odor  of  oil  of  turpentine.  The  specific 
gravity  of  colophony  is  1.08. 

Common  resin  is  soluble  in  alcohol,  ether,  and  in  fat  and  vola- 
tile oils;  it  melts  at  272°  F.,  and,  when  heated  to  a  higher  tem- 
perature, becomes  darker.  By  exhausting-  colophony  with  cold 
alcohol,  sylvic  acid  (Cj^H^Oj)  goes  into  solution,  and  on  evapo- 
ration crystallizes  in  flat  needles,  melting  at  204°  F.  and  solidi- 
fying to  an  amorphous  mass.  Besides  sylvic  acid  colophony 
contains  the  isomeric  but  amorphous  pinic  acid.  A  third  isome- 
ride,  called  pi  marie  acid,  exists  in  galipot,  the  resin  of  Pinm 
maritima. 

Besides  its  application  in  soap-making  common  resin  finds 
varied  uses.  The  most  important  of  these  are  the  manufacture 
of  varnishes,  lacquers,  cements,  brewers'  and  bottlers'  pitch,  and 
of  lubricants  for  wa^^ons  and  machinerv. 

Though  common  resin  cannot  be  called  an  actual  fat,  it  can  be 
readily  saponified  with  strong  lyes.  Formerly  it  was  much  used 
in  combination  with  tallow  and  palm-oil  for  grain-soaps ;  at  the 
present  time  it  is,  however,  chiefly  employed  in  combination  with 
palm-kernel  oil,  cocoanut-oil,  bone-fat,  olein,  fuller's  fat,  and 
cotton-seed  oil. 

A  method  of  fabricating  resin  grain-soaps,  formerly  much  in 
use,  was  to  boil  the  tallow  to  a  clear  paste  with  an  average  lye  of 
Vy  to  15^  B.,  then  salt  out,  and,  after  removing  the  sub-lye,  boil 
the  grain  clear  upon  the  lye  of  24°  to  25°  B.  required  for  the 
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resin.  The  ooiuni muted  resin  was  tlieji  added  and  saponified 
uvor  a  moderate  fire.  After  furtlier  boiliug  tlic  thoroughly  fitted 
and  eejiarated  sojip  waa  aligttlly  ground  with  water.  Saponifica- 
tion of  the  pesin  with  strong  lyes  is  necessary,  because,  witli  tlie 
ii6e  of  weak  lyes,  tlie  foriuiitiou  of  froth  would  be  promoted  Iiy 
the  lai'gc  amount  of  moisture  naturally  brought  into  the  soap  by 
them.  A  soap  from  100  partM  of  tallow  and  GO  to  100  parts  of 
resin  was  also  frequently  propartil  by  boiling  the  tallow  sagxtni- 
ficd  with  lye  of  15°  B,  to  u  paHt£  i]uitt3  free  from  froth,  adding 
the  resin  together  with  the  corresponding  cjuantity  of  lye  of  24^ 
B.  and  boiling  like  Esehweg  soap.  The  soap  was  then  slightly 
fitted  and  separated  with  caustic  soda  of  36°  to  38°  B.  tmtU 
strong  "wetting"  appeared. 

At  the  present  time,  with  the  use  of  palm-kernel  oil,  etc, 
where  stronger  lyes  are  employed  from  the  start,  the  pi-ejuimtion 
of  go(td  resin  gmin-soap  is  inueh  simpler;  care  must,  howgver, 
he  had  not  to  add  too  much  grain-paste  Irom  former  boiling 
whereby  much  injurious  suit  is  frequently  introduced  Into  the 
Roaps,     The  fitting  of  resin  grain-soap  must  always  be  dune  suc- 
cessively and  carefully  adjuatetl;  and  be  rather  light.     A  resin 
grain-soap  from  100  parts  of  palm-kernel  oil  and  al>out  30  parte 
of  resin  is  fixKiuently  prepareil  by  boiling  the  palm-kernel  oil  to 
a  clear  paste  with  lye  of  24*^  to  25^  B.     The  fire  being  mode- 
rated, the  eomminuled  resiu  is  then  added  together  with  the  r 
(|uired  tjuantity  of  lye  of  24"^   tu  23°  B.  and  allowetl  to  tbor-  j 
oughly  combine.    AAer  the  oundnuing  boiling  for  some  time,  tbt  J 
soap  is  strangly  fitted,  salted  out  with  caustic  soda  lye  of  38^  B^  1 
and  ground  with  water  until  it  thoroughly  "  wifbi."     For  the  a 
vantageons  use  of  eaustic  so<la  In  tlie  prepamtion  of  such  soap4,  J 
dissolve  bother  with  100  jiouuds  of  74  to  76  per  cenU  cnusUo  I 
soda  about  25  to  28  pounds  of  calcined  soda. 

According  to  another  uicthotl,  with  the  une  of  half-lmnc  fixt  \ 
and  half  palm-kernel  oil  ami  25  to  30  per  irout.  of  pale  re^n, . 
the  bone-fat  is  boiled  to  gr.un  with  tank-lye  of  1.1'  B.  In  th«  < 
luma  while  the  palm-kernel  oil  and  rt^sin  are  txiiltnl  to  a  clei^  J 
pasU'  with  caustic  stxla  lye  of  20^  to  23"^  B.  This  paste  is  tliev^l 
adileil  to  the  grain  from  the  bone-fat,  and  tJie  whole,  after  boilii^l 
until  free  from  frolli,  Js  allowed  to  stand  for  several  hours,  whett^f 
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Ifae  soap  is  ladled  out  The  precipitate  remaining  in  the  kettle  is 
tiien  sdted  out  and  crutchcd  into  tlie  soap  in  the  frames.  This 
method,  which  yields  a  solid  soap,  requires,  of  course,  pure  fats 
ftiid  pale  resin. 

Aooording  to  the  American  method,  resin  soaps  from  100  parts 
&t  and  100  parts  resin  are  generally  prepared  by  saponifying 
tallow  and  about  10  per  cent,  of  palm-oil  with  lye  of  13^  B.,  salt- 
ing out  and  boiling  the  grain  clear ;  after  removing  the  sub-lye,  the 
lyfe  of  25^  B.  necessary  for  the  saponificjition  of  the  resin  is  added 
and  then  successively  the  pulverized  reijin.  The  whole  is  then 
allowed  to  boil  for  some  time,  adjusted  to  "touch,"  and  again 
separated.  The  soap  is  then  thoroughly  ground  and  allowed  to 
rest  for  some  time  in  the  well-covered  kettle.  The  soap  is  then 
brought  into  the  frame  and  a  stron«:  solution  of  crystallized  soda 
(4  to  5  parts  by  weight  to  100  parts  by  weight  of  soaj))  crutched 
in,  whereby  the  phlegm  is  absorbed  and  the  soap  becomes  firmer ; 
and  is  then  crutched  cold. 

A  yellow  or  reddish-yellow  color  is  generally  given  to  light 
resin  grain-soap  by  boiling  some  crude  palm-oil  with  it. 

For  the  fabrication  of  dark  resin  grain-soaps,  palra-kcrnel  oil, 
wool  fat,  fuller's  fat,  kitchen  fat,  etc.,  with  an  addition  of  Ameri- 
can F  resin,  are  generally  used.  The  fats  are  first  sjiponified, 
the  pulverized  resin  and  the  corresponding  quantity  of  lye  of  24^ 
B.  added,  and,  aft«r  thoroughly  fitting  and  salting  out,  the  grain 
is  boiled  clear  and  then  ground  with  hot  water  until  the  sub-lye 
commences  to  paste.  For  marbled  soap,  the  grain  is  brought 
into  the  frame,  drawn  through  with  a  rod,  and  well  covered. 
For  very  dark  soaps  some  diluted  sugar  color  is  added,  or  some 
pitch  boiled  with  the  soap. 

In  many  regions,  besides  resin  grain-soap,  light  and  dark  paste 
soups  with  a  varying  per  cent,  of  resin  are  manufactured,  which 
are  frequently  filled  with  water-glass,  talc,  clay,  etc.  These  Sf)ai>s 
are  mostly  prepared  by  boiling  cocoanut-oil  or  palm-kernel  oil 
(for  dark  soaps  with  an  addition  of  5  to  10  per  cent,  of  fuller's 
fat)  with  caustic  soda  lye  of  23^  B. ;  the  addition  of  resin  varies 
generally  between  10  and  20  per  cent.  The  method  of  boiling 
is,  as  a  rule,  that  of  an  ordinary  cocoanut-oil  soap.  The  oil  and 
resin  are  saponified  with  the  lye,  and  when  the  paste  is  clear  the 
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fire  is  moderated  and  a  corresponding  quantity  of  potash  eolutic 
of  28°  to  30°  B,  added.  Combination  being  estalili^ed,  the  mas 
is  shortened  with  salt  wator  of  20°  B.,  and  finally  15  to  20  f 
rent,  of  heated  soda  water-glass,  into  whicli  a  few  pounds  of  t 
have  been  stirreii,  is  cnitehed  in.  The  soap  has  to  be  oratche 
in  the  frame  until  quite  eold,  as  otherwise  it  readily  marbles, 
too  strong  filtin)r  has  to  be  avoided,  as  otherwise  the  soap  would 
show  strong  offlorescentf,  espetjiiilly  in  the  eold  se^isou  of  theyeat^ 

Besides  the  alifive-mentioned  i-csin  soaps,  which  arc  prepare 
in  the  warm  way,  many  soaj^-boilers  maniifarture  them  by  i 
cold  way.     The  princijial   materials  used  are  tallow,  jwlni-oil,'! 
cocoan  I  It-oil,  and  palm-kernel  oil ;  the  addition  of  resin  varies  I 
between  10  and  100  pounds  to  100  pounds  of  tlie  fat  uped,     Tha  I 
preparation  of  these  sfjaps  is  effected  in  a  manner  similar  U>  that  f 
of  oocoanut-oil  soap  in  the  cold  way.     Fat  and  resin  are  melted  1 
tt^ther  and  then  stirreil  tt^ther,  at  122°  to  189.5°  ¥.,  with  i 
raustic  soda  lye,  the  quantity  of  which  depends  on  that  of  the 
resiu  used.     Combination  being  established,  the  soap  is  brought 
into  the  frame  and  the  latter  covered. 

Resiu  finds  a  furtlier  and  imj)ortunt  application  in  the  manu- 
tkcture  of  tfke  various  smooth  and  artificial  grain  soft  soape.    ThsJ 
resin — about  5  to  15  pounds  to  KM)  pounds  of  oil — is  eitlicr  auM 
once  bniught  into  the  kettle  t<^ether  with  the  oil  and  saimnifiedl 
with  it,  or  it  is  added  tugethcrwith  the  required  lye  of  30°  R  to  thsfl 
soap  when  boiling  up,  finished,  and  combined  with  it  br  enitchin^al 
The  latter  method,  which  is  chiefly  iL'*ed  and  can  be  particiilarl^l 
recommende<l  for  glycerin  soft  soap  and  similar  varieties,  giveij 
paler  soaps  and  a  somewhat  larger  yield,  though  refitting  is  octna^l 
sary  after  the  addition  of  the  resin.     Ou  the  other  hand,  by  boil- 
ing tliD  nun  with  the  fat,  the  soap  is  somewhat  darker  and  the 
yield  somewhat  less,  but  refitting  being  omitted,  the  work  is 
quicker  and  surer.     By  an  addition  of  resin  pnre  soft  S4)apsars_l 
rendered  cheaper,  give  a  Iwtter  lather,  and  become  more  lustrouas^ 
they  are,  however,  considcralily  softer,  and  it  is,  therefore,  nee 
sary  to  use  about  20  to  30  jier  cent,  of  soda  lyc  of  uImhiI  24°  B^l 
the  quantity  depending  ou  the  season  of  the  year ;  more  beiuj 
nsed  in  summer  and  less  in  winter. 

It  is  sometimes  desirable  to  liavc  a  very  light  resin.     This  calk  J 
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be  obtained  by  artificial  bleaching.  Melfc  the  resin  in  a  kettle 
and  allow  it  to  stand  until  all  dirt  has  settled  on  the  bottom. 
The  clear  resin  is  then  ladled  into  another  kettle  and  to  each  100 
pounds  of  it  are  added  20  pounds  of  common  salt  solution  of  9° 
R  The  whole  is  then  boiled  for  one  hour,  when  the  fire  is  dimin- 
ished. As  soon  as  ebullition  ceases  the  resin  settles  on  the  bot- 
tom, while  the  salt  lye  separates  as  a  brownish  fluid  on  the  top. 
This  salt  lye  is  drawn  off,  the  salt  water  renewed,  and  the  whole 
again  boiled.  If  the  resin  is  not  sufficiently  decolorized,  the 
operation  is  repeated  for  the  third  time. 
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CHAPTER  VL 

■ 

ALKALIES. 

By  the  term  "  alkalias"  are  designated  the  oxides  of  a  small 
group  of  metals  which  are  distinguished  by  being  lighter  thaa 
water,  oxidizing  readily  in  the  air,  and  decomposing,  at  an  ordi- 
nary temperature,  water,  with  the  development  of  hydrogen  ga& 
The  oxides  of  these  metals — the  alkalies — are  the  strongest  bases 
known ;  they  combine  with  water  to  hydrates,  forming  the  so- 
called  caustic  alkalies.  These  have  a  caustic,  lye-like  taste,  de- 
stroy the  skin  and  all  organic  tissues,  and  are  readily  soluble  in 
water.  Their  solutions  color  reddened  litmus  tincture  blue,  the 
coloring  matter  of  violets  and  roses,  green,  and  that  of  turmeric, 
brown ;  they  show,  as  it  is  termed,  an  alkaline  reaction.  From 
the  air  these  hydrates  absorb  water  and  carbonic  acid. 

Two  of  these  alkaline  hydrates  are  extensively  used  for  tech- 
nical j)urposes,  j)ota.ssium  hydrate  (KHO)  or  caustic  ])otash,  and 
sodium  hydrate  (XallO)  or  caustic  soda.  The  usual  method  of 
converting  the  alkaline  carbonates  into  alkaline  hydrates  is  by 
means  of  slaked  lime  (calcium  hydrate  CaH^jO,).  By  bringing 
together  solutions  of  alkaline  carbonates  with  slaked  lime  a  con- 
version takes  place,  by  the  carbonic  acid  of  the  alkali  combining 
with  the  calcium  oxide,  to  calcium  carbonate,  which,  being  insol- 
uble in  water,  falls  to  the  bottom,  while  the  alkali  combines  with 
the  hvdratc  of  the  lime  and  remains  in  solution  : — 

Xii,C(),     +     CaIT,(),     =     (^aCO,     +     2XaHO 


buda. 

Calcium 
hydrate. 

Calcium 
carbuuattf. 

CauMtic 
Hoda. 

K/O 

+ 

Calico,     = 

=     C'aCO, 

+ 

•2  KHO 

Potash. 

Calcium 
hydrate. 

Citlcium 
carl>«maio. 

CauHiic 
potash. 

Following  hereto  we  give  the  manner  of  manufacture  and  the 
properties  of  the  various  kinds  of  alkaline  carbonates  and  caus- 
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tic  alkalies  found  in  commerce,  commencing  with  soda,  which, 
next  to  common  salt,  is  the  most  important  of  all  mineral  salts. 

Soda. — The  soda  brought  into  commerce  is  known,  aw^ording 
to  its  derivation,  as  (1)  Natural  soda  and  (2)  Artificial  soda. 

1.  Natural  soda. — Sodium  carbonate  is  widely  distributed  in 

nature  as  a  constituent  of  many  minerals  and  mineral  waters ;  it 

fiirther  exists  in  the  soda  lakes  of  Hungary,  Kgypt,  and  America, 

and  in  the  water  of  the  geysers  of  Iceland.     It  is  otrcasioiuiUy 

found  native  as  an  efflorescence  on  the  soil,  for  instance,  on  the 

alkali  plains  of  North  America,  on  the  step[x?s  lx)twtK>n   the 

Black  and  Caspian  seas,  in  Mexico,  South  America,  etc. 

•  The  oldest-known  occurrence  of  natural  soda  is  in  Lower 

Egj'pt,  where,  in  the  neighborhood  of  Memphis  and  Hermopolis, 

a  variety  of  soda  is  obtained  from  some  shallow  lakes,  which  is 

known  as  "latroni,"  and    contains    besides    sodium  c4irlM)natc, 

Glauber's  salt,  common  salt,  sand  and  water.    Somewhat  different 

from  this  is  the  "  trona,"  an  efflorescence  on  the  soil  occurring 

also  in  Egypt,  which  mostly  contains  sodium  sesquicarbonate. 

In  Columbia  a  variety  of  soda  known  as  *'  urao"  crvsfcillizes 
from  a  lake  during  the  hot  season  of  the  year ;  it  is  also  a  sesqui- 
carbonate. 

Extensive  deposits*  of  the  chloride,  sulphiite,  and  carbonate 
of  soda  are  found  at  many  points  in  the  arid  regions  of  the 
United  States,  and  may  be  had  for  the  trouble  of  gathering. 
These  depcxsits  occur  in  the  desiccated  IxkIs  of  ancient  lakes  in 
Nevada,  Arizona,  Western  Utah,  and  portions  of  California  and 
New  Mexico.  There  are  certain  lakes,  also,  which  are  valuable 
brines. 

In  the  Iwisins  where  evaporation  has  been  nciirly  or  (]uite  (com- 
plete, the  alkaline  salts  occur  either  at  the  surface,  when  they  a|>- 
pear  like  fields  of  snow,  frequently  many  s^^juare  miles  in  extent, 
or  they  mav  Ix?  concealed  beneath  the  layers  of  fine  mud  known 
as  playa  <leposits.  Again,  large  areas  in  Nevada  and  Arizona 
are  white  with  alkaline  salts  that  have  been  brought  to  the  sur- 
face in  solution  and  deposited  when  the  waters  evaporated. 
These  efflorescences  are  frequently  rich  in  sodium  carbonate,  sul- 

*  I.  C.  Rossel,  in  United  States  Independent  Journal,  ISSG. 
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phate  and  borate,  and  have  been  utilized  to  a  limited  extent  at  a 
few  localities. 

The  lakes  of  the  Far  West,  which  are  likely  to  become  of 
commercial  value  on  account  of  the  alkaline  salts  they  oontaioi 
are  Great  Salt  Lake,  Utah;  the  Soda  lakes  near  RagtowQi 
Nevada ;  Mono  and  Owen's  lakes,  California ;  and  Summer  anil 
Abert  lakes,  in  Oregon.  All  of  these  are  without  outlet,  and 
owe  their  high  percentage  of  mineral  matter  to  the  concentration 
by  evaporation  of  the  waters  of  streams  and  springs  with  which 
they  are  supplied.  Their  chemical  composition  is  shown  in  the 
following  table : — 


1 

2 

3 

4 

6 

Great  Rait 

Soda  Lake, 

Mono  Lake, 

Owen*! 

Abert 

Liftk».  Dub, 



49.690 

Nevada, 
18S3. 

40.919 

CaliforDla, 
1883. 

Lake, 

Galirornia, 

1676. 

Lake,    . 
Oresoa, 

1863. 

Sodiam 

18.100 

21.650 

2.773 

Potass!  am   . 

2.407 

2.357 

1.111 

2.751 

10.637 

Calcium 

0.225 

— . 

0.278 

trace 

— 

Magnesium 

3.780 

0.245 

0.125 

trace 

0.002 

Lithium 

trace 

— . 

— 

trace 

— 

Chlorine 

83.946 

40.851 

11.610 

13.440 

8.220 

Bromine 

trace 

— 

— 

— 

— 

Carbonic  acid 

-m. 

16.584 

11.465 

13.140 

4.547 

Sulphuric  acid     . 

9.858 

11.857 

6.520 

9.362 

0.497 

Phosphoric  acid  , 

— 

— 

— 

trace 

—  ■ 

Nitric  acid  . 

— 

— 

— 

trace 

— 

Boracio  acid 

trace 

2.026 

o.i.^a 

trace 

— . 

Bilica  . 

-^ 

0.278 

0.268 

0.164 

0.U64 

Alumina 

—— 

115.117 

— — 

trace 

— 

Total  parts  per  thousand  ■  149.90() 

49.630 

60.507 

20.740 

The  analysis  of  No.  1  was  made  by  Prof.  O.  D.  Allen,  of  Xos. 
2  and  3  by  Dr.  M.  T.  Chataril,  of  No.  4  by  Dr.  Osc^r  I^ocw,  and 
of  No.  0  by  Dr.  T.  W.  Taylor,  all  connected  with  the  United 
States  Geological  Sur\'ey. 

It  is  safe  to  predict  that  Great  Salt  Lake  will  not  only  be  of 
great  value  in  the  near  future  on  account  of  the  immense  quanti- 
ties of  common  salt  it  is  capable  of  prwlucing,  but  also  for  tfie 
sodium  sulphate  it  contains.  When  the  temperature  of  the  lake- 
water  is  reduced  to  20"^  F.,  the  separation  of  sodium  sulphate 
takes  place  as  a  flocculent  precipitate,  which  increases  in  quantity 
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¥rith  decrease  of  temperature.  This  should  suggest  to  manufac- 
tarers  a  method  of  obtaining  the  salt  and  on  a  large  sc^ale.  When 
the  temperature  of  Great  Salt  Lake  is  lowered  on  the  a])proach 
of  winter,  its  waters  become  opalescent,  owing  to  the  precipitation 
pf  sodium  sulphate  in  an  extremely  finely  divided  state.  During 
tie  winter  months  the  temperature  of  the  air  in  the  region  of  the 
lake  sometimes  falls  to  20°  or  more  below  0^  F.,  and  at  such 
times  the  separation  of  sodium  sulphate  takes  place  on  an  im- 
mense scale,  and  it  is  thrown  upon  the  shore  in  thousands  of  tons. 
The  amount  that  could  be  gathered  at  such  times  is  practically 
unlimited.  As  railroads  now  tou(;h  the  shore  of  the  lake,  the 
problem  of  supplying  this  salt  to  manufacturers  is  simplified. 

The  Soda  Lakes,  situated  on  the  Carson  Desert,  Nevada, 
about  fourteen  miles  east  of  Wadsworth,  have  already  been  uti- 
lized as  a  source  of  sodium  carbonate  which  is  shipped  to  San 
Francisco.  These  lakes  occupy  the  craters  of  extinct  volcanoes, 
and  the  mineral  matter  they  contain  has  been  derived  niainlv 
fi^m  the  leaching  of  the  lopilli  and  lacustral  deposits  surround- 
ing them. 

Mono  and  Owen's  lakes  are  now  quite  accessible  by  rail,  and 
are  capable  of  furnishing  immense  quantities  of  sodium  sulphate 
and  carbonate.  It  has  been  estimated  by  Dr.  Oscar  Loew  that 
Owen's  Ijake  contains  about  twenty-two  million  tons  of  sodium 
carbonate  and  a  little  less  than  one-third  of  this  amount  of  sodium 
sulphate.     It  is  estimated  that  Mono  Lake  contains — 

Potassiam  chloride 8,998,85G  tons. 

Sorlium  chloride  .         .         .         .         .  73,524,286 

Sodium  sulphate 40,636,089 

Sodimn  carbonate 78,649,194 


it 
(( 


Total  of  salts  in  lake         .        .        .  201,808,424     '' 

Summer  and  Abert  lakes,  situated  in  Southern  Oregon,  are 
remote  from  railroads,  but  are  extremely  valuable  brines  on  ac- 
count  of  the  ]x>tash  salts  they  contain.  These  lakes  occupy 
d6|>res6ions  in  the  bed  of  an  ancient  lake  of  large  size,  now  desic- 
cated, and  are  very  similar  in  character.  Abert  Lake  alone  has 
been  analyzed,  but  it  is  probable  that  its  companion  has  nearly 
an  identical  composition.     Abert  Lake  is  about  fifteen  miles  long 


1*4  MANtlFACrrilE  OF  SOAP   AND  CANDLES.  ■ 

hy  fi\'e  miles  broad,  and  has  an  average  depth  ('\-aryinp;  with  tl^| 
season«)  of  approxioiately  ten  ft-ct.  Siininier  Lake  Is  |>crfaii]w'fl 
third  larper  and  ia  also  shallow,  bnt  its  avenif^  depth  is  unkinyartW 
The  penx-iitagv  iif  potassium  salts  m  Ai)OTt  Lake  Ir  greater  tb^| 
JQ  any  other  lake  the  composition  of  which  liii»  been  publLehe^H 
araonnting  to  five-sevenths  of  the  total  of  solids  in  sohitioo.      |H 

With  these  ahtindnnt  r^oiircrs  at  hand,  the  alkali  industiy  (fl 
the  Far  Wcxt  nnqliestionably  him  ti  greiit  future,  and  it  ieto1^| 
liopeil  that  it  will  s«on  R-ceive  the  att(?nlian  that  its  importaoi^l 
deniHiids.  ^H 

The  occnrrcnce  of  soda  as  an  efflorencenee  in  the  great  Ha|^| 
gariitn  plain  was  alraidy  known  to  tiic  Romans.     The  saiMl  ^fl 
the  Theias  plain  consists  ehiefly  of  niinoralt  c<.int;uning  so^iiiiiaH 
which,  being  difiintegrat^  by  the  action  of  lime,  u'at^r,  and  alH 
^ve  riee  to  a  thiek  ci'VstaMine  layer  of  salt  which  contains  6  to  ]jH 
per  <*nt,  of  mHlium  carbonate,  and  is  known  as  "  Szeksn."     It'vS 
i\}\im\  in  pivatest  nbnndancc  in  the  region  between  the  Dannlte 
an<l  Ihe  Theiss  and  in  the  Debrcezine  forest  from  Kecskemet 
south  to  Sttcgedin.     By  refining  thiw  SJtekso  a  product  containing 
70  to  75  jjer  cent,  soda  is  obtained. 

Formerly  the  principal  soiin-e  of  coniTHcrcial  soda  wss  f 
ashes  of  plants  growing  on  salt  pl.itns.  near  salt  springs,  and  a 
the  border  of  the  sea.  Plants  gniwing  iu  tlie  bim  itself  are  E 
suitable  Jbr  this  purpose,  as  they  contain  bnt  a  small  quantity  I 
alkaline  carbonates,  and  they  are  principally  worked  on  accoui^ 
of  their  content  of  potassium  mil]dmte  and  potassium  chloridj 
and  especially  of  iodine.  The  pn>par:iC!«ti  nfwjda  from  tlieai 
soda  plants,  which  are  fonnd  along  the  bf^rders  of  the  f 
witbiu  a  certain  stretch  into  the  interior  of  tJife  oomitty,  is 
simple,  consisting  only  in  the  incineration  of  the  plants, 
industry  was.  and  is  partially  at  the  present  time,  carried  on  4 
tiie  coasts  of  Scotland  anil  Ii\'land,  but  chiefly  on  the  Medila 
rancan,  in  Sicily  and  Sar<liniu,  and  on  the  Spanish  const  i 
province  A'alcnciit,  in  Mfimcco  and  in  Armenia,  and  the  f 
Russian  stcjijies. 

The  best  soda  of  this  kind  was  the  HjwiiiiNh,  and  "barilla," 
name  under  whicli  it  it*  known,  was  given  to  all  vegetable  » 
even  the  artificial  soda  was  first  known  in  England  as  "Britfi 
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barilla."  Barilla  is  also  brought  into  commorw  as  Alir-anto, 
Carthagenay  and  Malaga  soda.  It  forms  a  hard  and  eom|Kict 
mass  of  a  dark  ash  or  gray-blue  color,  and  contains  from  2-0  to 
30  per  cent,  of  sodium  (!arl)onate.  It  is  hard  and  difficult  to  }>ul- 
Yeri&e  and  has  a  sharp  alkaline  taste.  It  is  obtained  from  plants 
specially  cultivated  for  the  purpose. 

Alicante  soda  is  divided  into  three  varieties:  Sfrnde  dovce, 
mdaxigiej  and  bofirde.  The  first  forms  a  well-futscd  ash-tike  nuiss 
with  2Q  to  25  per  cent,  of  sodium  carlwnate ;  the  Jiccond,  a  black- 
ish, blistered  mass  with  a  sharp  fracture ;  while  the  third  is  a 
poorer  quality  mixed  with  jmrticles  of  coal  and  containing  much 
common  salt  and  earthy  constituents. 

jj^  Southern  France  two  varieties  of  vegetable  5»oda  are  pro- 
ODoed,  the  "salicor,"  or  Xarl>onne  soda,  with  14  to  15  per  cent. 
of  carbonate,  in  the  region  around  Narbonne,  from  ^diconva 
annua;  and  " blanquette,"  or  " soude d'aigues-mortes/'  with  only 
4  to  10  per  cent,  of  carbonate,  from  several  other  varieties  of 
plants. 

Vegetable  soda,  being  only  caked  vegetable  ash  not  purifiwl  by 
lixivnation,  contains  all  the  inorganic  constituents  of  the  plants. 
Hence,  when  treated  with  water,  there  always  remains  a  consider- 
able residue  of  combinations  of  lime,  iron,  etc.  The  portion  solu- 
ble in  water  contains,  besides  so<lium  carbonate  (and  jK^tai-sium 
carbonate),  alkaline  sulphates  and  chlorides. 

At  the  pre?sent  time  the  natural  soda  has  been  almost  every- 
where replaced  by  the  artificial  pixxluct,  it  being  only  used  in  the 
countries  of  its  pnKluctioti, 

Aiiificial  soda. — During  the  last  century  the  soap  industry  of 
.France  had  become  so  extensive  that  twenty  to  thirty  millions  of 
francs  were  annually  sent  to  Spain  and  other  countries  for  veg- 
etable soda.  In  1793,  when  France,  by  its  war  with  England, 
was  excluded  from  intercourse  with  other  nations,  and,  therefore, 
de])endent  on  its  own  resources,  the  want  of  potash  and  soda  was 
much  felt  in  the  soap  industrj'.  A  conmiission  was  appointe<l  to 
exann'ne  methods  for  the  fabrication  of  soda.  Of  the  various 
processes  communicated,  the  one  proposed  by  Nicolas  Leblanc,  to 
manufacture  soda  from  common  salt,  was  coUasidered  the  only 
practical  one.     The  industrial  process  was  exposed  with  such 


176 


MANL'FAt'rL'RE  OF  80AI*  AXD  CANDLES. 


pi-eciwoii  that  «nce  tliat  time — nearly  a  iiundred  years — very  fa 
dmiigt-F^  liitvc  bccii   luatlo.     Lelilaiir,  as  pruvioiisly  mentioi 
i^liaret]  tlie  fbrtiino  of  atiuost  every  inventor,  so  that  at  the  fui 
of  liife  di.'ath,  iu  1806,  lie  wjis  in  a  state  itf  abject  poverty. 

Ijfbhinp't  niftltod  of  ninuufacturiiig  rtwia  consirts  of  hcatine 
iiiixiiire  of  sudiiim  sulphate  (Glauber's  salt),  i-alciutu  Liirbou 
iiiiil  cliai-ciial,  whereby  wxlium  carbonate  is  ftirmed,  with  a  simd 
tiuK-out«  formation  of  catciiim  sulphide,  caustic  lime,  and  carbolq 
oxide. 

The  K<Hliuii)  sulphate  is  generally  prepared  from  comiuon  s 
(sodium  cliloride)  by  allowing  dilute  sulphuric  acid  to  act  ujw 
the  common  salt  in  a  suitable  furuace  at  a  high  temperature; 
i-esult  ia  sodium  sulphate  and  hydrochloric  acid : — 

2NaCl     +     H,SO,     -     2HC]     +     'Sa^\ 


1'he  calcium  carbonate  is  used  either  in  the  form  of  liniestoj 
ur  ehulk.  Ijcblano  recommended  charcoal ;  at  the  present  tin 
liard  coal,  or  .aomelimes  brown  coal,  is  generally  nsed. 
fusion  of  the  soda  mixture  is  carried  on  in  reverberatory  foi 
irncra,  wliicii  geuerally  are  of  a  very  simple  construction,  easa 
the  noechanicaf  or  rotatory  furnaces  in  use  in  the  larger  EngU| 
tlu^oricd. 

The  crude  soda  coming  from  tiie  furnace  consists  chiefly  Q 
36  to  40  ])er  cent,  of  sodium  ctirbontite  and  varying  quantities  i 
calcium  sulphide,  cau^dic  lime,  anil  calcium  carbonnte.  It  i 
coutains  small  quantities  of  sodium  ebU)ride,  sodium  stllphal 
Hodinra  silicate,  varionis  sulplitir  combinations  of  the  soiln  wifl| 
more  or  leas  oxygen,  etc.  In  the  iiilanoy  of  the  maiuifacturc  the 
cnide  s(Hla  coming  from  the  furnace  was  dii-ectly  brought  into 
ttJDimercc  and  bought  chiefly  by  soap-boil  ere.  It  was  manufac- 
tured on  a  large  scale  in  Marseilles,  and  as  late  as  181S  exportw! 
iu  this  form  to  England.  But  as  crude  soda  on  storing  in  the 
air  is  constantly  ohange<l  by  chemical  conversions  at  the  expcTMfe 
of  quality,  it  has  long  ago  ceased  to  Ije  an  article  of  commerce,  j 
being  only  used  in  very  few  phiws  in  France.  To  obudn 
jHirer  and  more  durable  product  the  crude  soda  is  siibjectedj 
the  proce.'js  of  lixiviation. 


ALKALIES.  177 

To  obtain  a  concentrated  solution  at  as  little  exjionse  as  potifsi- 
We,  the  lixiviation  of  the  crude  soda  is  systematically  carrioil  on 
in  Shanks's  apparatus.     The  cnide  soda  lye  thus  obtained  is  con- 
eentrated  by  evaporation  and  converted  into  a  commercial  article 
by  calcination.     Ev-aporation  is  effected  in  pans  either  by  bring- 
11^  heat  to  bear  on  the  surface  of  the  liquid  or  conveying  it  to 
flie  bottom  of  the  pan.     The  salt  separated  during  evaixjration  is 
gradually  removed  by  perforated  ladles  and  thrown  into  a  hopiKjr, 
from  which  the  mother-lye  runs  back  into  the  ])an.     When  the 
latter  is  about  half  empty  fresh  lye  is  run  in,  and  in  this  way  the 
(^leration  is  continued  for  several  months  until  the  mother-lye 
contaminates  the  separating  salt  too  much.    Tlie  mothcr-lye,  which 
contains  much  caustic  soda  and  sodium  sulphide,  is  frequently 
worked  into  caustic  soda ;  when  this  is  not  done,  these  soda  com- 
binations have  to  be  removed  from  the  lye  by  a  process  called 
"carbonization."     This   is   fre<juently  done  by  eyaiK)rating  the 
lye  with  an  addition  of  saw-dust  and  calcining.     In  some  large 
works  the  calcined  salt  is  re-dissolved,  treated  with  carlx)nic  acid, 
and  again  evaporated. 

Calcining  is  effected  in  a  reverbatory  furnace,  the  crj'stalline 
carbonate  being  first  drainetl,  which  is  sometimes  j>erformeil  in 
centrifugal  turbines.     By  these  means  a  proihu't  is  obtained  con- 
taining according  to  circumstances  from  90  to  97  jwr  cent,  of  so- 
dium carbonate.     The  soda  thus  obtained  is  either  ground  and 
then  sold,  or,  for  many  purposes,  again  refined.     Good  cjileiiicMl 
soda  (second  quality)  obtained  by  the  descril)ed  process,  should 
be  white  but  never  yellow  or  reddish  ;  it  is,  of  course,  not  as 
white  as  prime   quality.      Fr(X|uently  it  shows  a  bluish  color, 
which  may  be  due  to  some  ultra-marine  or  scKlium  manganate, 
already  formed  in  the  crude  soda,  but  in  m<xlern  times  these  are 
somi>times  intentionally  added.      A  gray-color  of  the  soda  in- 
dicates defective  carbonizatiim  and  calcination.     Such  scnla  gen- 
erally contains  a  considerable  quantity  of  caustic  soda  and  of 
sulphur  combinations. 

For  many  purposes  ordinary  calcined  soda  is  not  sufficiently 

pure.     The  caustic  soda,  and  especially  the  content  of  iron  as  well 

as  all  tliat  remains  as  an  insoluble  residue  in  dissolving  second 

quality  soda,  exerts  in  many  cases  an  injurious  influence,  especially 
'  12  ' 
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whpw  Boda  has  to  be  used  without  previous  Boluti<«i  ae  in  ^ 
manufiiature  of  glass.  Fop  the  finest  qimlitire  of  glass  autl.f 
sonic  otlier  purposes,  a  retined  soda  (white  alkali)  is  thoreforp  diBr 
mandcd.  The  ixtiuired  degree  of  purity  can  but  seldom  lieat^ 
tained  hv  evaporating,  draining,  etc.,  of  the  enide  Ive,  and  re- 
course must  therefore  lie  had  to  calcining  and  re-dis«»lviiig  the 
criwle  salt.  Theoretically  refining  is  a  verj'  simple  o|»eratiiMi, 
cnnsisting  simply  of  clarify iug,  evajwrating,  and  calciuiug. 
Practically  it,  however,  requires  great  care  and  attention  to  ob- 
tain a  produrt  answering  all  commercial  demands. 

The  greater  portion  of  soda  is  ground  before  it  is  brou}rht  into 
citmineitt'.  This  not  only  gives  a  better  appearance  to  the  pro- 
dnut,  but  the  coi^of  glimling  is  ranch  lesa  than  the  extra  «x- 
]M-nee  ui'  jiaeking  nnground  soda  which  takes  up  about  oO  per 
«?nt.  more  of  spare. 

A  plan  for  the  direct  conversion  of  common  salt  int*i  ?oda  has 
long  been  sought.  The  ammonia  process  proiKwed  fortliiii  yutt- 
pose  ii«  liased  U[>oh  the  tact  that  by  mixing  a  ivmceiit rated  si;Im~ 
tion  of  ammonium  bitarlM>nate  with  a  satimited  si>lution  of  eom- 
mon  salt,  ^udinni  biearbonalc  will  iie  dejKisitod  while  sal-am- 
moniac remains  in  solution : — 


2NaCI     +     XH.HCO, 


5XH/'li    +     XallCO, 


By.  gradually  heating  tlie  sodium  bicarliouate  lu  rcdntse  it 
lo!.es  half  of  its  «irlionic  acid  which  am  be  again  ntil!ze<i,  while 
by  treating  it  with  lime  or  magnesia  the  ammonia  nui  be  re- 
g;iine*l.  The  entire  ^eat-tion  is  no  simple  and  si>  readily  carried 
out  in  the  labonilnrj'  tliat  it  is  no  wonder  many  allempts  have 
been  made  to  utilize  the  process  for  industrial  ])urposes.  U.  (i. 
Djnr  and  J.  Hamming,  of  England,  were  the  first  to  take  out  a 
.patent  for  tliis  putpose ;  die  merit,  however,  of  practically  carry- 
ing out  the  pnwess  behmgs  to  T.  Schloeeing  and  K.  Rollaiid,  vbtf, 
in  185.5,  i-stablished  a  factory  at  Putwiux,  near  Paris,  which,  bow- 
ever,  was  abandoned  in  a  diort  lime.  The  credit  of  the  further 
development  of  the  ammonia  proeese  belongs  chiefly  to  E. 
Kilvay,  of  Couillet,  near  Charlevoix,  Kclgiun). 

Solvay'sprooess  is  as  follows:  A  concenlnileil  sulntion  of  com- 
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n^  snk  is  first  soitiiratod  with  ammonia  and  tlu^n  with  oarl)onic 
irfd.  AninVonium  bioarlx)nate  is  forme<l,  which,  with  the  com- 
BM  mlt,  i9  converted  into  f«odium  bicarbonate  and  sal-ammoniac 
Th#  sodimn  bicarbonate  i»  decomposed,  by  heating,  into  so<lium 
ctfrbontte  and  earlx)nie  acid,  the  latter  l>einp  a^in  used  for  the 
Mrnmtion  of  aramonium  biearlwnate.  From  the  ^H)lution  of  sal- 
miBonUK  obtained' in  the  eommeneenient  of  the  pnx'ess,  the 
aMnonhi  is  recovered  by  heating  with  lime.  The  pnx'CHS  is, 
therefore,  a  continuons  one,  requiring,  imlepcndent  of  the  loss  of 
ammonia,  only  an  introduction  of  common  ^alt  and  of  a  i)orti<m 
ef  the  carbonic  acid,  while  soda  alone  is  taken  ont.  Only  tlic 
Mmc  required  for  the  regeneration  of  the  ammonia  and  the  chlo- 
ride from  the  common  salt  are  lost.  The  entire  process  soeius 
v«fy  simple;  it  requires,  however,  very  Complicated  appiiratuH 
and  a  considerable  outlav  for  tlie  establishment  of  a  factorv. 

Soila  prepared  by  the  ammonia  process  is  verv  pure,  lx»ing 
abwihitely  free  from  caustic  scnla,  sulphur  combinations,  and  iron. 
It  ran  l)e  obtained  without  difficulty  so  as  to  show  98  to  99  i>er 
rent. 

Another  varietv  of  soda  which  deser\'es  mention  is  that  oh- 
tained  from  cryolite,  a  mineral  oc*curring  in  (in»(»nland.  It  con- 
sists of  fluoride  of  scKlium  and  alnminium,  and  wh(»n  ])ertectly 
pure  contains  in  100  parts  13.07  aluminium,  l\*\.^\i)  s«Hlium,  and 
.W.5H  fluor.  The  s<xla  is  obtained  by  heating  the  pulverized 
mineral,  mixed  with  11  times  its  quantity  of  clialk,  to  rc<lness, 
whereby,  under  the  development  of  carbonic  a<'id,  calcium  fluoride 
and  sfxlium  aluminate  are  formed.  The  nilciiMnl  mass  is  lixi- 
viated ;  the  calcium  ffi^ride  remains  behind,  while  the  soilium 
aluminate  |>asse«  into  softtiou.  By  the  intr<Klucti(m  of  carbonic 
acid,  generated  by  the  combustion  of  coal,  into  the  scnlium  alumi- 
nate, it  is  convertetl  into  alumina,  which  scqiarates,  and  into 
sodium  carbonate,  which  remains  in  solution.  The  s(Kla  solution 
ij»  concentrated  by  evaporation,  the  larger  i)ortion  of  the  soda 
rrrstalUzing  out  in  fn)m  eight  to  ten  days.  The  scjMinitcHl 
ahmiiua  is  not  pure,  but  a  mixture  of  45  jwr  cent,  of  alumina,  20 
j)er  ci'nt.  of  sfKlium  bicarbonate,  and  35  jwr  c(Mit.  of  water;  it  is 
generally  further  worked  for  alum. 
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Ciydnffiserl  smlfi.  —  Notwithstanding  the  great  quantity 
wat#r  (crvstalliKed  soda  coiieists  of  37.08  parts  of  sodium  «i 
aU.'  and  6'2.i)2  pnrte  of  watt-r),  for  which  freight  has  to  be 
find  the  further  digadv&ntup>  that  an  et{a&\  weight  of  crvRtallil 
snda  requires  far  more-  paekinj;  space  tJian  calcined  soda, 
manufactured  on  a  lai^  .'<cale,  uot  only  in  laoda  faotories,  but  in 
»|N<<;ial  establifihmeiits,  phiefly  in  Northern  France  and  Holland, 
which  buy  calcined  Boda  and  convert  it  into  crystallized  e<xta. 
The  principal  reason  why  this  product  can  bear  thi'  increa^  «!ost 
of  freight,  packing,  and  manufacture  is  due  to  its  purity,  of  which 
cryKtallization  is  an  external  evidence.  I^rge  quantities  of  it  are 
used  ill  many  branches  of  iu<lustry,  even  where  the  calcined  arti- 
cle would  answer  the  pur\>ose  as  well  and  be  clieaiwr.  Its  prin- 
cipal consumption  is,  however,  for  household  purposes,  cleansing^ 
washing,  etc.  For  this  it  is  of  great  importance  that  it  be 
hit4?Iy  fi-ee  from  caustic  soda  and  other  combinations  attacking 
skin.  It  has  the  further  advantage  of  l)eing  broken  np  an# 
handled  with  greater  ease  than  the  pulvernlent  calcined  axln, 
which  by  cxjmjsufc  to  the  air  cakes  logtlher  ;  besides,  it  is  readily 
soluble  in  water,  while  a  large  portion  of  the  calcined  kkIb  r^ 
mains  undisHolvctl  ri^  a  hani  lump  tu  the  wash~tub,  and  pietva  of 
it  l»ccome  mixed  with  the  clothes  to  their  injury. 

Though  for  most  purjxises  a  slightly  yellow  color  derived 
organic  substances  would  do  no  barm,  an  article  as  colorless 
possible  is  demanded  in  coninicn*,  and  this  is  but  right,  it  beil 
a  guamiitce  lo  the  consumers  that  the  article  is  entirely  free  from 
iron,  etc.     Nutwithstunding  innumerable  attempts,  it  has  never 
yet   liccn   found    pa-sible   to   produce   salable  crystallized  soda 
directly  from  the  orude  lyes  of  soda  lactones.     It  is  almost  ex- 
clusively manufactured    by  dissolving  calcined   soda  with   the 
aasistancf  of  heat  and  allowing  tlicsolntion  to  cool  in  iron  vessels. 
The  calcined  sotla  used  should  be  as  fi-ee  as  pffsfiible  from  cttUfltUlj 
9o<]a  and  the  lower  groups  of  oxidation  of  sulphur,  as  well 
from  sodium  stdjihide.     Coloration  due  tu  ferric  oxide  does  Ht^ 
injury,  since  it  remains  behind  in  solution.     The  calcined  soda^ 
dissolved  no  that  the  solution  shows  30"  to  40°  li.,  the  solati 
is  allowed  to  settle,  and  the  clear  lye  is  run  iutn  the  crywlBlIiril 
vessels.      The  lalier  arc  filled    nearlv   lo  the  edge  and  sevei 
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pieoeB  of  hoop-iron  are  laid  crosswise  over  it  so  as  to  touch  the 
aorfiioe  of  the  liquid.  Crystallization  I)egin8  on  this  iron  frame,  a 
OMni^ete  incrustation  of  crystals  being  soon  formed  which  grows 
down  into  the  liquid  and  frequently  attains  a  length  of  over 
Iwdve  inches.  This  incrustation  yields  the  best  quality  of  crys- 
tals, tboee  formed  on  the  sides  of  the  vessels,  which  have  to  be 
oit  off  with  a  chisel,  being  less  l^eautiful,  while  those  formed  on 
the  bottom  are  the  poorest  quality.  To  avoid  a  contamination 
with  iron^-the  vessels  have  to  be  kept  bright  and  fi-ee  from  rust ; 
apmetimes  they  are  painted. 

The  mother-lyes  always  retain  some  sodium  carbonate,  and  the 
more  the  higher  the  temperature  during  crystallization.  They 
contain  besides  all  the  caustic  soda  and  the  greater  portion  of  the 
sodinm  chloride  and  sulphate.  These  mother-lyes  are  evaporated 
in  pans  to  the  consistency  of  paste  ftnd  then  calcined  in  a  rever- 
beratory  furnace.  They  yield  a  very  white  soda  salt  of  a  weak 
degree,  containing  only  from  40  to  50  per  cent,  of  pure  soda. 

Cr\'stallized  soda  is  frequently  adulterated  with  Glauber's  salt, 
and  generally  for  consumers,  such  as  wash-women,  to  whom  the 
latter  is  of  absolutely  no  value.  According  to  J.  H.  SwiiKlells, 
the  manufacture  of  such  spurious  crystallized  soda  is  carried  on 
on  a  lai^e  scale,  the  profluct  being  brought  into  the  market  as 
best  Scotch  soda.  The  adulteration  is,  however,  readily  detected. 
Dissolve  some  of  the  soda,  acidulate  the  solution  with  hydro- 
chloric acid,  and  compound  with  solution  of  barium  chloride ;  in 
the  presence  of  Glauber's  salt  a  thick  white  precipitate  is  formed. 

Ccttidic  goda, — ^Under  this  name  is  understood  a  product  con- 
sisting chiefly  or  entirely  of  sodium  hydrate.  There  is  also  found 
in  commerce  a  soda  lye  which  is  shipped  in  glass  balloons.  For 
many  evident  reasons  the  trade  in  this  article  is  not  very  exten- 
sive,  consumers  generally  preferring  to  prepare  it  themselves  from 
calcined  soda  and  lime.  The  manufacture  of  solid  canMio  soda 
was  originally  introduced  into  England,  in  1844,  by  a  German 
named  Weissenfeld.  The  actual  commencement  of  its  manufac- 
ture on  a  large  scale  dates,  however,  from  about  1853,  when 
William  Gossage  took  out  a  patent,  which,  besides  other  improve- 
ments in  the  manufacture  of  soda,  included  the  gaining  of  caustic 
soda  from  soda  lyes  by  concentration  and  without  the  use  of  lime. 
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The  cniistie  soda  firsf  hroiight  into  commeivo  was  cftlorwl  Uue, 
gi-wn,  yellow,  red,  etc.,  it  being  only  in  1860  that  IfaUton  sac- 
tveilcil  in  prodneiiig  tlie  white  product  by  tieutlng  the  caiutic  stida 
to  a  higher  tcmperatnre  tlian  was  foi-m^rly  customar\-,  i.  f..,  to  a 
t«'m|)eratiire  at  which  the  iron  separates  as  oxide  and  the  dear 
tmnMtic  sodtt  is  left  standing  over  it. 

For  the  manufacture  of  ciiiigtic  soda  ca!cin«l  soda  M-as  formerly 
dissolvetl  and  made  can tttic  by  lime.  At  t)ie  pre.'ient  time  tliis 
method  lx?ing  too  dear  has  lieen  almost  entirely  abandoaeil,  the 
crude  lye  gained  by  lixiviating  the  crude  soila  Ijcing  now  tivawd 
with  time.  The  lye  before  being  made  caTistic  must  be  thoroughly 
clarified  and  a  guixl  quality  of  lime  has  to  1k>  u.-wd.  l^iluto  »he 
crude  lye  with  water  to  from  11°  to  13^  B,,  as  more  wmeentrited 
solutions  cannot  be  uiai4e  completely  caustic.  It  is  safe  to  go  as 
high  84  1 3"^  B.,  and  in  doing  so  less  water  has  to  Iw  evaiJorut«l, 
Many  factories  es'en  go  as  high  as  15°  B,,  whereby  only  abont 
!)2  per  oent.  of  the  8oda  is  made  caustic,  but  a  saving  in  Coal  i.-^ 
effected.  The  lyo  i^  brought  to  ebullition  and  the  lime  add«d 
with  winstant  stirring.  It  is  \»yA  to  use  quick  lime,  as  it  ia  im- 
mediately eilaked  on  being  added,  and  the  heat  developed  tliorebv 
duve^  Hteam.  A  skilled  workman  ean  judge  from  the  manner  of 
Itoiling,  the  color  of  the  liquid,  auti  othei"  indications  when  n 
snllieient  qnmitity  of  lime  has  been  added;  this  ean,  however, 
also  be  tested  by  filtering  a  sample  and  adding  some  sulphuric  or 
hydrochloric  aci<l,  whereby  no  effervtweui-e  must  take  plnw,  Thi' 
entire  cliarge  can  then  bo  either  drawn  off  infej  a  settling  vessel, 
or  it  is  allowed  to  settle  in  the  pan  itsidf,  which  requires  about 
half  an  hoiih,  The  clear  lye  is  thcti  gmdually  drawn  off  luid 
pump(!d  into  vessels  for  complete  elurilication.  Generally  a 
seoond  o|>eration  is  carried  on  in  the  pan  without  removing  the 
lime-slime.  The  pan  is  again  chargi'd  \\\i\\  crude  lye  and  water, 
the  contents  brought  to  ebullition  and  made  caustic,  somewhat 
less  lime  being  required  than  for  the  first  charge,  sintw  some 
caustic  lime  remains  in  the  sllmo.  After  the  t^eur  Hme  xb  drawn 
off,  the  lime-elimc  i«  stirred  with  pure  \v-ater  to  a  tliin  paste  and 
brought  upon  espetually  eotistrnctwl  filters.  The  filtrate  serves 
for  the  dilution  of  the  crude  lye.  The  rcnniinitig  Hme-slimo  is 
generidly  used  as  a  substilut<^'  lor  a  portion  id'  Ihc  i|uick  lime  for] 
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A  fredi  soda  mixtare,  it  being  well  adapted  for  this  purpose,  as  it 
-is  in  a  finely  divided  state  and,  besides  the  soda  contaiued  iu  it, 
i.ii  thos  atilijBed. 

.  •  The  caustic  soda  obtained  in  this  manner  is  still  in  a  state  of 
gittt  dilation.  Its  concentration,  which  is  an  important  task,  as 
it  is  necessary  to  save  as  much  fuel  as  possible,  is  effected  in  cast- 
iiOD  or  wrought-iron  pans.  For  the  production  of  a  GO  per  cent. 
cfetistie  soda,  the  lye  is  evaporated  until  it  shows  37^  to  38^  B., 
tnd  a  temperature  of  281^  F.  The  fire  is  then  withdrawn  and 
•die  contents  of  the  pan  allowed  to  rest  for  clarification  and  the 
'deposit  of  the  salts.  For  the  production  of  70  per  cent,  caustic 
aeda  the  lye  is  concentrated  in  English  factories  to  about  42^  to 
44^  B.  After  allowing  the  contents  of  the  pan  to  settle,  the  clear 
Jye  is  drawn  off  into  clarifying  vessels  and  the  salt  brought  by  a 
perforated  ladle  into  a  filter  to  be  returned  after  draining  off  to 
the  soda  furnace.  The  clear  lye  is  brought  into  an  iron  kettle, 
generally  large  enough  to  hold  ten  tons  of  caustic  soila,  and  the 
fife  is  started.  With  a  temperature  of  from  399°  to  420°  F.,  a 
reddish  or  som<«times  a  blackish  froth  forms  on  the  surface.  In 
most  factories  manufacturing  60  per  cent,  caustic  soda  this  froth 
•is  removed ;  it  is,  however,  absolutely  nece&sary  to  remove  it  for 
70  per  cent,  caustic  soda.  For  caustic  soda  of  less  concentration 
it  is  advisable  to  withdraw  the  fire  when  the  temperature  has 
reached  320°  F.,  so  that,  by  allowing  the  contents  of  the  pan  to 
clarify  once  more,  more  salts  may  sei>arate  and  a  purer  lye  be 
obtainetl.  The  boiling  is  then  continued.  When  the  fluid  has 
reached  a  temperature  of  3o6°  F.,  it  already  contains  53  per  cent, 
of  sodium  oxide  (nearly  equal  to  70  j)er  cent,  of  caustic  soda)  and 
congeals  completely  on  cooling.  It  is  very  dark  and  of  a  syrupy 
consistency,  and  shows  a  great  tendency  to  boil  over.  This  is 
prevented  by  the  workman  beating  the  surface  of  the  fluid  in  a 
peculiar  manner  with  a  shovel,  which  separates  the  froth.  When 
the  mass  has  reached  a  temperature  of  401°  F.  ebullition  ceases 
almost  entirely  and  but  little  vapor  escapes,  though  the  mass  still 
contains  nearly  20  per  cent,  of  water.  At  about  400°  F.  the 
mass  contains  almost  exactly  60  per  cent,  of  sodium  oxide  =  77J 
per  cent,  caustic  soda. 
At  this  stage  the  contents  of  the  pan  show  scarcely  any  motion^ 


1U 


UASUFACTURB   OF   80AP   ASD   CANDLES. 


tliere  being  but  a  slight  (.-bullition  on  the  edge  of  the 
vapor,  wliich  is  still  developed,  earries  along  ^m&\\  quautitira 
itiiistic  80(]a,  whieh  iirnrliice  a  very  disagiv^nblc,  stinging  scni*^ 
tion  upon  the  skin.  The  surfaoe  of  the  mass  becomes  covered 
with  R  lustrous  <^>at  of  graphite,  while  a  reddish  separation  of 
salts  is  formed  around  the  edge  of  tjie  kettle.  An  iron  lie!  is 
now  placed  npon  tho  kettle  and  the  (ire  nuide  as  Strang  as  possi- 
ble. When  the  mass  has  reached  tlie  projxir  temi»erature  the' 
complete  oxidation  of  the  sodium  sulphide  still  present,  as  weB 
as  that  of  other  sulphides  and  cyanides,  is  Hnishod  either  by  the 
addition  of  sodium  iiitra1«  or  by  blowing  in  air.  A  sample  iS' 
then  taken  and  examined  as  to  its  alkalinity.  The  color  of  the' 
mass  varies  fram  light  brown  to  deep  red.  The  contents  of  the 
kettle  are  now  allowed  to  clarify  in  the  kettle  itself,  which  gene* 
rally  requires  eight  to  twelve  hours,  a  strong  lire  being  kept  np' 
during  thie  time.  The  quality  of  the  product  depends  on  com- 
plete clarification.  The  mass  is  then  run  into  sheet-iron  drums ; 
if  it  is  not  entirely  olcar  and  colorless  the  solid  caustic  soda  will 
show  defects.  The  scdimeut  in  the  boiler,  which  amounts  to 
about  9  to  II  per  cent,  of  the  mass,  is  generally  brought  into 
iron  boxes  and,  after  tsxiling,  is  broken  up  and  again  dissolvei);' 
The  solution  is  brought  t4i  2H**  B,,  allowed  to  settle,  and  the  dear 
liquid  added  to  the  cnide  lye  to  be  rendered  caustic.  The  residue; ' 
which  chiefly  consists  of  ferric  oside,  is  thrown  away.  * 

For  the  production  of  76  per  cent,  caustic  amhi  it  is  preferable^ 
to  remove  the  sodium  sulphite  from  the  diluted  lyes,  instead  ttfl 
waiting  to  the  end  of  the  ojieration.  This  is  best  effected  by  a 
suitable  metallic  oside.  The  Greenbank  Alkali  Works  Co.,  that 
HkI  intro«lnced  caustic  soda  of  a  high  degree,  and  fumi)^  at  the 
pn^seut  time  an  execUcut  prtniuct,  use  ptiimbio  oxide  (or  litharge) 
for  the  |>Hri>ose. 

Quiancri'lal  enliiaticm  of  miln. — The  commercial  valuation 
soda  is  (lifferently  indicated  by  the  th  reti  prinei|Hd  countries  of  il 
prodnctjon  :  in  tierinany  acconling  to  per  cents,  of  sodium  <aBJ 
bcHiotc,  in  England  acconling  to  ]ht  t»nts.  of  actual  or  available 
aoda,  and  in  Franc-c  act«rding  to  degrees  of  Descroizilles  founded 
upon  au  arbitrary  basis.  The  designation  netionling  to  German 
degrees  seems  to  lie  the  most  rational  one  fur  ordinary  soda, 
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is  a  very  onfortunate  one  when  applied  to  caustic  soda.  The 
Ikiglish  method,  according  to  per  cents,  of  available  soda,  is  dc- 
ckiedlj  the  best.  Under  available  soda  is  understooil  ever>i:hing 
that  acts  upon  the  test  acid,  because  in  the  manufsicture  of  soap 
it  acts  in  the  same  manner  as  soda.  In  France  these  degrees  are 
called  Gay-Lossac's  degrees ;  they  are,  however,  never  used  in 
practice*  Pure  sodium  carbonate  contains,  according  to  the  Eng- 
lish de^gnation,  58.49  per  cent.  As  sodium  oxide  is  understood 
IB  a  constituent  of  the  hydrate,  it  is  perfectly  correct  to  apply  the 
suae  degrees  to  caustic  soda.  If  an  Englishman,  therefore, 
qieaks  of  a  soda  of  52  per  cent.,  it  means  that  the  test  acid  neu- 
tnlized  by  the  soda  corresponds  to  a  quantity  of  y\^  of  the 
weight  of  sodium  oxide  used,  which  may,  however,  be  present  as 
carbonate,  silicate,  aluminate,  hydrate,  and  even  as  sulphate. 
Unfortunately,  in  practice  an  error  has  crept  into  this  otherwise 
rational  d^ignation  which  thus  far  has  only  been  partially  erad- 
icated. The  old  incorrect  equivalent  of  sodium  of  32  is  still  used 
instead  of  31,  and  the  test  acids  have  been  regulated  accordingly. 
Thus  too  high  a  percentage  is  obtained,  which  docs  not  correspond 
to  tlie  actual  percentage  of  sodium  oxide,  the  value  being  made  to 
appear  higher  by  ^  than  it  actually  is.  Moreover,  there  is  a 
further  diiference  between  the  Tyne  and  Lancashire  manufac- 
turers,  the  former  basing  tlieir  valuation  on  the  c(|uivalcnt  of 
sodium  carbonate  which  they  take  at  54  instead  of  53,  the  test 
acid  ])eing  prepared  so  that  1  litre  of  it  saturates  54  grammes  of 
pure  sodium  carbonate.     Pure  sodium  carbonate,  with  this  test 

..  32  X  100 

acid,  therefore,  indicates  — ►  , —  «  59.26  per  cent.,  instead  of 

58.49  per  cent.,  and  hence  0.77  per  cent,  too  much.  Every 
English  statement  of  degree  shows,  therefore,  1.316  per  cent,  too 
much  of  its  total  amount ;  50  per  cent,  of  ac*tual  sodium  oxide 
show,  for  instance,  50  +  50  X  0.0136  =  50.66  English  degrees, 
as  calculated  by  the  Tyne  manufacturers,  as  well  as  by  the  prin- 
cipal commercial  analysts  in  England.  In  Liverpool,  however, 
a  jiractiee  has  been  gradually  established  which  is  not  even  based  • 
wpen  an  erroneous  equivalent,  but  simply  intended  to  deceive  the 
consumer.  It  is  there  customary  to  say  :  "As  the  'old'  equiva- 
lent of  the  pure  sodium  carbonate  is  ^j  larger  than  the  *  new,' 
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all  wo  need  to  do  is  to  increase  our  per  cent.  Ji^un?^  foui 
iti^  to  the  nctuul  equivalsiit  by  ^  in  order  to  obtain 
mcruial  valuation ;  lieiice,  we  eall  53  per  cent,  3<xlium  osidc  ( 
per  cent."     We  would,  however,  remark  that  certain  lai^  En^ 
lish  firms  send  out  tlieir  aoda  ash  aecordiuK  to  the  real  equivalent. 

The  nioft  irrational  of  till  methods  of  valuation  is  that  acc-ord- 
ing  to  degrees  of  Descroizilles,  in  jjpneral  use  in  France.  These 
degrees  indicate  how  many  parts  of  pure  mouo-hydrated  sui- 
phurie  acid  (double  oil  of  vitriol)  are  iioutnili»-d  by  100  part»  Q 
the  soda  a$h  in  question.  As  the  cquivalcnt-i  of  sodium  carbt 
and  double  oil  of  vitriol  are  n^  r>3  :  49,  1(K)  parts  of  pare  aodiia 
carbonate  require  92.41  paits  of  double  oil  of  vitriol,  and,  heirt 
sliow  as  many  degrees  of  Descroizilles. 

To  avoid  the  tedious  calculation  of  one  raetho<l  of  valutitiai 
into  tlic  other,  we  give  a  ooni]inrative  table  whicli  sliows  the 
actual  per  cente,  of  sodium  oxide  ((iay-ljussac's  degree:*),  «f 
sodium  carbonate  (according  to  German  and  English  dcgre 
and  Desoruizillef'B  degrees.  ■  -  :     < 
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PoTA8H;-^-CoinnierciaI  potash  forms  a  mixture  of  salts,  the 
.principal  constituent  of  whieh  is  iK>ta.ssinm  carbonate.  AVheii 
calcined  it  is  a  hard  but  light,  porous,  granular  mass  with  a  white 
color  shading  into  pcarl-gray,  yellowish,  or  bhn'sh.  Separat4> 
pieces  frequently  show  blue  or  red  stains  ujx)!!  the  fracture.  The 
red  coloration  is  due  to  ferric  oxide,  the  gniy  to  a<lmixe(l  jwrti- 
cies  of  coaly  and  the  blue  to  the  formation  of  a  snuill  (piantity  of 
potassium  manganate  by  the  action  of  the  alkali  u)K)n  manganic 
oxide.  Potash  has  a  strong  alkaline  taste  and  is  inodorous.  It 
readily  dissolves  in  water,  a  considerable  ([uantity  of  indissoluble 
oonstituents  fre<|uently  remaining  behind.  It  absorl)s  moisture 
from  the  air,  deliquescing  thereby.  Its  solution  shows  an  alka- 
line reaction.     It  melts  at  the  beginning  of  a  red  hejit. 

Four  varieties  of  jiotash  are  found  in  commerce  :  1,  from  wood 
ashes;  2,  from  the  residue  of  beet-r(x>t  molasses;  3,  from  wool 
sweat  (suint);  4,  from  potassium  sulphate  aecoixling  to  Ijeblanc\s 
process. 

Poiadifroni  wood-anhefi, — ^The  industrial  manufacture  of  j>otash 
from  wood-ashes  is  carried  on  only  in  countries  where  wood  is 
abundant,  as  in  Russia,  Illyria,  Hungary,  and  the  United  Stiites. 

The  process  oY  manufiicture  is  very  simple  and  may  be  dividtnl 
into  five  operations:  1.  Incineration  of  the  plants;  2.  Lixivia- 
tion  of  the  ashes;  »3.  Evaporation  of  the  lye;  4.  Calcination  of 
the  crude  potash ;  5.  Purification  of  the  potash. 

Uttle  need  be  said  alK)ut  the  iiwineration  of  the  plants,  the 
pn»cess  being  not  the  same  in  every  country.  The  slower  the 
combustion,  however,  the  m:>re  ash  is  obtained.  AVith  a  vig- 
orous combusti(m  not  only  a  considerable  portion  of  the  ash  is 
carried  off  by  the  draught,  but  a  |>ortion  of  the  alkaline  salt^s 
evaporates  on  account  of  the  high  temjwrature. 

The  object  of  Uxiriaiing^  leadiiny,  or  arufhinf/  the  ai<hes,  is  to 
se|>arate  the  soluble  salts  from  the  insoluble.  The  former  consist 
chiefly  of  potassium  cjirl)onate,  sulphate;,  and  ehl(>ri<le.  It  is  not 
indiiferiMit  whether  leaching  is  effectcnl  with  cold  or  hot  water. 
Potassium  carbonate  and  chloride  dissolve  rcjidily  in  cold  water, 
potajssium  sulphate,  however,  with  difficulty.  By  leaehin<r,  tlicre- 
fore,  with  cold  water  less  potash  is  obtained,  but  it  is  richer  in 
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fxitiissuiru  wirVwjnatp.     Riit  p<it(is«iiini  sulphate  beinp  also  s  \ 
mlimblp  salt  leaching  is  gcncrnlly  rffwtpd  witfi  Lot  w(it<'r. 

Lixivinlicm  is  mostly  carried  on  in  wooden  vats  about  3}  ( 
high  mid  SJ  to  5  feet  in  diameter.  Tliev  are  provi<led  abont  4  If 
6  iiiohcs  above  the  actual  iMittnra  with  a  {xTt'onitnl  bottom, 
which  is  inscrtMl  a  vertital  pipe  Cor  the  escnpe  of  air  exix-llod  bv 
the  water,  whifh  otherwise  would  have  to  force  its  way  thmngh 
the  ash.  To  prevent  the  oarn'ing  away  of  insoluble  constituents 
of  the  a«h,  tlie  perfomte<l  Imttom  is  oovered  with  a  straw  mat,  ( 
with  a  layer  of  straw  several  inches  thick,  over  which  is  gem 
rally  jilai-etl  a  piece  of  coarse  linen.  On  one  side  imnnediatel 
below  tiie  jrcrforated  bottom  the  vat  is  provided  with  a  dim-hat^ 
tmck.  The  ^pace  between  the  two  birttoms  becomes  gradual 
flited  with  fine  particles  of  a.sh  p!LSsin<r  thniiigb  the  straw,  an 
nmut,  thcrcfoffs,  from  lime  to  time  be  clciinsed. 

The  ash  is  first  moistened  with  water,  then  brought  i 
portions  into  the  vat  and  rammed  down.  Lixiviation  is  earn* 
on  in  a  systematic  manner,  i.  c,  several  vat«  are  placed  txigvtht 
forming  what  is  termed  "a  battery."  The  lye  obtaine<I  is  of 
brown  «)Ior,  due  to  oi^nic  substances  extracted!  from  the  iuonifl 
ph'toly  carbonized  wood  by  the  potassium  (airbonate.  The  pea 
due  from  leaching  ushes  nffonis  a  \-nlualjIe  mnniirp. 

The  eva})oration  of  the  lyes  is  mostly  condnef«d  in  shallow 
cust-iron  kettles..  Alongside  these -kettles  are  placed  shect-ira 
]mnK  which  ai-e  heate<l  by  the  fire  nniter  the  kettles  and  serve  ft 
preliminary  warming.  The  kettles  and  pans  being  filled  a  stroq 
fire  is  started.  The  evaporated  liquid  is  constantly  replaoed  h 
fresh  lye  from  the  [muis.  When  the  lyo  has  aapiired  a  ^fup 
consistejiey,  tbe  supply  of  fresii  lye  from  the  puns  U  {nterru]ttC 
and  the  fire  moderat{»).  On  t^e  side  of  tlie  kettle  a  Half  eml 
se])anitcs,  which  becomes  thicker  and  thicker  until  all  the  ly*  i 
converted  into  a  dr\'  salt-cake,  when  firing  is  entirely  di» 
tinned.  Alter  sufficient  cooling  the  brown,  hard  salt-eftke  i 
liroken  ont  by  means  of  a  hammer  and  chisel.  This  crude  prti 
dnd,  containing  alwut  six  per  cent,  of  water,  is  known  in  l4 
trade  an  crude  or  lump  potash.  As  this  mcthixl  of  boilin^dowi 
aiid  cutting  out  the  crude  pota.sh  must  evidently  Muisc  constdei 
able  damage  to  the  iron  pans,  the  operation  is,  in  wome  instance 
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eooducted  in  a  somewhat  different  manner.  Tlie  liquid  is  stirre<l 
irith  iron  rakes,  and  the  salt,  instead  of  forming  a  hard  solid 
maaSy  is  obtained  as  a  granular  powder  containing  upwards  of  12 
fer  cent  of  water. 

A  peculiar  kind  of  potash,  consisting  chiefly  of  caustic  potasli 
trith  varying  quantities  of  potassium  carlmnate,  is  produced  in 
this  coontry,  and  brought  into  commerce  under  the  name  of 
"Red  American  Potash"  or  " stone  aeli."  For  its  production  the 
erude  potash  liquor  is  heated  to  ebullition,  and  a  quantity  of  milk 
of  lime  added  according  to  the  intended  degree  of  causticity. 
The  carbonate  of  lime  formed  is  allowed  to  settle,-  when  tlie  clear 
lye  18  drawn  off  and  evaporateil  until  no  more  water  escapes.  It 
is  finally  heated  nearly  to  redness  in  the  evaj)orating  pan  itself,  or 
in  a  special  pan  of  thick  cast  iron,  in  order  to  destroy  the  or- 
ganic substances  and  to  melt  the  potash.  The  liquid  potash  is 
then  ladled  out  with  a  sheet>-iron  ladle  into  cast-iron  l>oxcs  to 
congeal  to  a  stone-hard  mass  permeated  with  bubbles.  The 
product,  after  removal  from  the  boxes,  is  broken  up  and  imme- 
diately packed  into  tight  barrels.  It  is  always  contaminated  with 
ferric  oxide  and  has  a  dirty  red  or  brown  color. 

The  object  of  calcining  the  crude  jK)tash,  which  is  effected  in  a 
reverberaton^-  furnace,  is  to  remove  the  last  particles  of  water, 
and  specially  to  destroy  the  organic  substances  to  which  is  due 
the  brown  color. 

Potash  obtained  from  wood-ashes  is,  as  previously  mcntiouedj 
chiefly  a  mixture  of  potassium  carbonate,  sulphate,  and  chloride* 
For  some  applications  of  j>otash  these  three  are  almost  of  equal 
value,  as,  for  instance,  for  the  fabrication  of  alum ;  for  most  pur- 
poses, however,  the  content  of  potassium  carbonate  is  the  valu- 
able portion.     Whether  the  article  is  poor  or  rich  in  the  latter 
can  be  recognized  by  the  behavior  of  jwtash  on  exposure  to  tlve 
air  in  an  oi)en  vessel.     Potassium  carbonate  is  a  very  deliqm«- 
cent  salt,  al>sorbing  moisture  from  the  air  with  avidity  ;  if,  there- 
fore, potash  rapidly  becomes  moLst  on  exposure  to  air,  it  is  an  in- 
dication of  it  being  rich  in  potassium  carbonate. 

Potash  from  the  carbonized  renidue.  of  beet-root  moUi^es. — For 
many  years  wood-ash  was  the  only  source  of  potash.  Ikit,  'of 
late  years,  the  manufacture  of  potash  salts  from  the  residue  or 
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vitiae*  left  after  tlie  dhrtHlntion  of  ((rmpiitpcl  beet»To6t  mo\ai 
h-M  iKxwracB  new  Iirancli  of  iiiiiiiBtrj', 

Tlw  residue,  in  twse  it  roDtaiii^  f'reu  acid,  in  first  nnitmllzcvt  I 
nn  addition  of  cnloium  carlwnate.  It  is  tlii»n  cvaporat«l  ' 
diTiit^s^  iind  the  rrauliie  licattnl  tinttl  mrbunizatioti  of  the  orgaili 
Siilwtiuicw-  is  c-ffcrteW, 

TIk' eoniposidon  of  the  nirlx)iH«ed  renidoe  vnricF,  l>iit  i 
gIniDfvl  from  the  tollowin^  a()pniximatt  itnalwis  : — 

roMBniuin  carboiislr  ....  'Ml  to  3^1  per  evW 

Budium  unrbonalH  .         .  ISio-JO       " 

PntauiiiiniuliloridM JR  lo  22       " 

PotasHiiim  nulplistK t>  to    S       " 

Inaolutjlu  Dinner :]&  to  15       " 

In  tlic  insoluble  matter  aiv  eoiilaim-d  t-oal,  ciik-inm  oirbom 
nn<l  (>htiS])L»te. 

Wbilr  iJie  ourhonized  retiidue  is  mostly  nianuf»etun<d  in  < 
moliuiseH  distilleries  it  is  gcnprallv  refinwl  in  eheniienl  fitctorii 
The  girocett!;  Is  very  simple,  it  Ijcing  liaR^l  upon  the  different 
pmfiurtions  of  soliiWIitj-  of  the  varionw  suits.  In  luitny  fiw-toriett 
the  itmbniiized  residue  was  formerly  simply  lixiviated  witli  «-«tiT, 
ami  tlie  lye  tJins  o^ttaintx]  evupurated  to  dmiess,  UK)  ponndu  «>f 
farl)onia?<l  rcsidiw  yielding  by  this  pnjccfW  4-5  Ut  6<j  |MHiiHb<  wf 
potash,  tvhich  showed  W  to  l>0  alkalimetrie  decrees.  Mucb-a£_ 
this  kinil  of  potash  was  brought  into  I'onitiieree  during  l 
Crimeiui  war,  when  there  mis  a  xvant  of  Kussinn  potash,  i 
<»)iitrtbtite<l  inneh  to  the  diatavor  with  which  the  article  wai 
siderL-<l  by  soap- boilers. 

Ill  more  uimleni  times  a  H'panition  of  the  separate  nlt»4 
jrenepjjly  effe<*cd,  whereby  a  ]H>tn.-4h  i»  obtained  mntstning  sA 
8  to  lo  |i^r  cent,  of  sodinm  earboiiate,  which,  however,  tan  \ 
n\huxKl  to  4  i»r  cent,  by  rediswdving-  aiwl  i"e-evaporatiog. 

PotrM/i /m)«  ti-oii/  taeetit  (fiiutO). — The  Wool  of  sheep  is  oat 
with  a  yellow,  fetiy  substance,  the  so-called  swrat-or  suint^'M 
by  tbestkin  of  tlie  animal.     It  consists  of  a  combination  of. p 
siimi  with  the  nitrogenous  acid  of  a  speeial  fat,*  which  is  jj 
ill  a  tW-e  state  and  jiartly  eoinbinctl  with  etirths  to  an  inw 


ALKALIES.  191 

mm  and  of  tsnMiIl  (fuantities  of  potasAium  carbonate  ami  acetate, 
alkaline  dilorides,  and  an  odoriferous  substance.  Its  content  of 
sodium  is  very  small. 

-In  Older  to  reduce  the  consumption  of  fuel  to  a  minimum  it  is 
neeeiearv  in  working  suifit  to. obtain  as  concentrated  liquids  as 
poRsible.  For  this  purpose  the  wool  is  pressed  into  vats  and 
lixiviated  with  water  in  such  a  manner  that  all  the  water  passes 
duough  several  lots  of  wool,  and  several  times  through  each  lot, 
whidi  isfinallv  washed  with  fresh  water.  The  solutions  are  then 
evaporated  to  dryness,  and  the  residue  heated  to  a  red  heat  in 
iron  retort**,  the  resolt  being  the  formation  of  carburettcd  hydro- 
gen gas  and  ammonia,  which  having  been  eliminated,  the  giis  is 
uaed  for  illuminating  purposes.  The  carbonized  residue  in  the 
retort  contains  the  alkaline  salts  which  are  recovered  by  lixivia- 
tion  with  water.  The  lye  thus  obtained  contains  potassium 
0tfb(Miale,  chloride,  and  sulphate,  whioh  are  separated  from. each 
odier  by- evaporating  the  solution  and  subsequent  crystallization^ 

PoUtth  from  poUifisium  sulpfnUe. — While  the  previously  men- 
tioned, sources  of  potash  ane  limited,  its  manufacture  fn)m  potas- 
sium sulphate,,  introduced  of  late  years,  promises  to  become  a 
branch  of  industry  of  unlimited  extent.  Much  of  the  potash 
salts,  which  find  tlieir  way  into  the  English  market,  are  derived 
from  the  so-called  '^Strassfurt  salts,"  produced  from  the  alkaline 
minerals  found  in  enormous  quantities  in  the  valley  of  the  Bode 
about  twentj^-five  miles  southwest  of  Magdeburg.  The.  manu- 
fiKture  of  potaslr  from  potassium  sulphate  was  introduced  •  into 
Germany,  in  1861,  by  Vorster  &  Griineberg,  of  Kalk,  near 
Cologne.  The  manufacture  of.  potassium  chloride  is  based  on 
the  decomposition  of  carnallite  contained  in  the  raw  material,  in 
a  hot  saturated  solution,  potassium  chloride  crystallizing  out,  and 
magnesium  chloride  remaining  in  solution.  The  hot  solution  is 
bfwight  to  36i°  B.,  diluted  to  36*^  B.,  run  into  settling  tanks, 
and  allowed  to  crystallize ;  these  crystals,  once  refined,  are  almost 
pore  ^potassium  chloride.  The  next  stages  of  the  process  arc 
almost  identical  with  those  of  the  Leblanc  soda  ]>rocess,  the  raw 
material  (potassium  sulphate)  being  obtained  either  from  jmtas- 
sium  chloride  and  sulphuric  acid  by  the  ordinarj'  sulphate  pro- 
cess, or  by  decomposing  the  former  with  magnesium  sulphate  or 
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kiescrito.  Equal  weights  of  potassium  sulphate  and  finely 
divided  limestone  or  ehalk,  together  with  varying  quantities  of 
8niaII  (K>al,  are  roasted  together  in  a  reverberatory  fiimace,  the 
pnxhict  being  an  exceedingly  impure  potassium  carbonate.  When 
the  decomposition  is  complete,  tlie  molten  mass  is  raked  out, 
broken  up  when  cool,  and  lixiviated  in  tanks.  The  soluble 
]>ota.ssinm  and  soda  salts  are  thereby  dissolved  out,  evaporated, 
and  calcined  in  a  small  reverberator}'  furnace. 

A  airhonate  of  better  quality  is  produced  by  following  more 
closely  the  carbonating  operation  of  the  soda  process.  The 
liquors  from  the  tanks  are  evaporated,  the  potassium  chlokride 
and  su]j)hatc,  which  separate  out  during  the  concentration,  being 
skimmed  oJT  and  sawdust  is  thrown  in.  The  dried  salts  are  theo 
removed  to  the  carbonator  and  exposed,  at  first,  to  a  gentle  heat^ 
wliich  is,  however,  finally  uif:ed  to  redness.  By  this  prot*ess  the 
sulphur  compounds  are  oxidized  into  sulphate,  and  tlie  caustic 
potash  is  converted  into  carbonate.  The  chief  object  of  the  saw- 
dust is  to  keep  the  mass  of  salt  open. 

CcinMic  ]x>ia^h. — This  article  has  been  for  a  numl)er  of  years 
bnaight  into  conimeix'c  by  the  Grcenbank  Alkali  Works  Co.  of 
St.  Helens,  England.  It  has,  however,  been  but  little  used  by 
s()ap-lH)il(»i's,  since  the  lyes  prejxired  from  it  come  too  high 
(about  25  yn^r  (vnt.  hijcher  than  tank  lyes) ;  it  is  sometimes  used 
to  iiu'roas(»  the  strength  of  tank  lyes.  The  chemical  factory  of 
Hnckau,  near  Maplebiirg,  and  others,  having  recently  commenced 
th<»  inanni'artun*  of  caustic  ]>otash,  a  rtHluction  in  the  price  may 
Ih»  l(K)kiHl  for,  which  may  enable  the  .siMij)-lx)ilcr  to  use  the  article 
in  the  manufactuiv  of  soft-soaps. 


TB^riXG  OF  SODA   AXD   POTASH.  193 


CHAPTER  VII. 

TESTING  OF  SODA   AND   POTASH. 

The  value  of  the  different  varieties  of  soda  and  jwtasli  doiiends 
dD  their  content  of  pure,  effective  substance,  /.  e,^  of  alkaline  car- 
bonate or  caustic  alkali.  From  the  preceding  chapter  it  will  be 
W»dily  understood  that  the  quantity  of  effective  substance  varies 
venr  much  in  the  alkalies  found  in  commerce,  and  that  the  \'!iluo 
of  a  particular  kind  of  soda  or  potash  can,  therefore,  be  ascer- 
tained only  by  determining  its  content  of  pure  alkali. 

For  the  determination  of  the  value  of  calcined  or  crvstallized 
8oda,  it  is  suflBcient  to  ascertain  the  sodium  carbonate  by  the  alka- 
limetric  method.     It  is,  however,  different  with   caustic   soda, 
where  it  is  above  all  required  to  know  how  much  caustic  so<la  it 
ooptains.     By  directly  testing  caustic  soda  by  the  alkalimetric 
Biethod  an  erroneous  result  is  obtained,  since'  the  sodium  carlxm- 
ate  contained  in  it  is  also  determined  as  caustic  soda.     To  avoid 
this  error  the  sodium  carbonate  has  to  be  separatc^l  previously  to 
titration,  which  is  readilv  eflfected  bv  means  of  barium  chloride. 
By  adding  to  caustic  soda  solution  barium  chloride  solution  a 
white  precipitate  of  barium  carbonate  or  sulphate  is  formed  in  the 
presence  of  sodium  carbonate  or  sulphate,  while  no  effetrt  what- 
ever is  produced  upon  the  caustic  soda.     For  the  examination  of 
soda  in  this  manner,  dissolve  a  weighed  quantity  of  it  in  Iiot 
water  and  add  barium  chloride  solution  until  no  more  precipitate 
is  formed.     When  all  the  precipitate  has  settled  on  the  bottom, 
filter  and  rinse  with  hot  water  until  the  water  running  from  the 
fiinnel  shows  no  alkaline  reaction.     The  caustic  swla  in  the  fil- 
trate is  then  determined  bv  the  alkalimetric  method. 

With  |K>tash  a  correct  result  is  never  obtained  by  a  mere  alka- 
limetric determination,  since  the  s^^lium  carbonate,  which  is  never 
wanting  even  in  the  best  potash,  is  then  also  calculated  as  potas- 
13 
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Slum  carbonate.  Tl^e  error  resulting  in  this  manner  is  the' 
serious  as  sixliuQi  carbonate  has  a  lower  atomic  weight' thttft 
potassium  (carbonate  and  consequently  requires  a  larger  qnantitr^ 
of  acid  for  siituration.  If,  therefore^  witli  a  potash  oontaining 
soda,  we  mleulatc  the  found  alkalimetric  d^rees  as-potanhnq 
carlx)nato,  we  obtain  a  larger  sum  total  than  the  quantity  of  tbtf 
two  alkaline  carl)onates  together  amounts  to.  A  potash,  for  in^ 
stance^  which  contains  85  per  cent,  potassium  carbonate  and  ft 
per  cent,  sodium  carl)onate  shows  an  alkalimetric  content  ^ 
91.62  i)er  cent.,  and  a  potash  with  '85  per  cent  potassium  oap-^ 
bonato  and  8.G  per  cent,  sodium  carbonate,  one  of  96.22  per  aeokd 
A  thorough  analysis  is,  therefore,  required  for  the  determinattOB 
of  the  value  of  potash,  and  as  this  requires  considerable  expert-^ 
ence  in  such  work,  it  is  best  to  employ  a  skilled  chemist. 

AIMiinetry. — The  testing  of  soda  and  potash  by  the  alkali- 
metric method  is  such  a  simple  process  tlrnt  it  can  lie  readily 
learned  without  much  preliminary  knowledge  of  diemistry^  To 
make  the  processes  taking  place  in  the  execution  of  the  test  dear 
to  persons  .without  diemical  knowledge  it  will  be  necessary  tt 
mention  a  few  chemical  laws.  •         - 

It  is  a  fact  determined  by  innumerable  experiments  and  con^ 
firmiHl  by  daily  exj)eriencc,  that  by  two  bodies  acting  upon  each 
other,  a  thiixl  bcnly,  or,  as  it  is  called,  a  chemical  compound,  is 
fornieil  wliich  exhibits  pro|)erties  entirely  different  from  those  of 
eitlier  of  its  constituents,  and  the  proi)ortions  of  weight  of  these 
c^)nstitueiits  which  form  that  particular  (compound  admit  of  no 
variation  whatc»ver.  liv  long-<!ontinued  ti'ituration,  for  iustanoe, 
of  niercurv.and  sulphtir,  cinnabar  is  formed,  the  two  bodies,  how- 
ever, conibinini^  only  in  the  proportion  of  200  parts  by  weight  of 
niorcurv  and  i\2  jiarts  by  weight  of  sulphur.  Every  excess  of 
nieivur}'  or  sulphur  above  this  proportion  fails  to  form  cinna- 
bar, the  cxivss  of  niercurv  or  sulphur,  as  the  case  may  be,  remain- 
ing: iK^hind.  In  tlie  same  manner  23  parts  by  weight  of  sodium 
combine  with  3 ")..'>  parts  by  weight  of  chlorine  to  common  adt. 
The  nunilx'i^s  wiiich  expn^s  the  pn)portions  of  weight  in  which 
binlies  form  (!oinl»inatii»ns  are  called  atomic  weights.  By  careful 
cxperinu»nts  eheniists  have  deterniiniMl  the  atomic  weight  of  eveiy 
body  and  have  found  that^  for  instaiu^e,  the  atomic  weight  of 
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18  23,  ibat  of  potassium  39,  that  of  calcium  40,  that  of 
Ml}phur  32,  that  of  chlorine  35.5,  that  of  carlx)n  1 2,  that  of  oxy- 
gen 16,  that  of  hydrogen  1,  etc.  If,  therefore,  two  or  three  of 
ftlijB  mentioned  bodies  form  a  combination,  it  i.s  done  in  the  pro- 
poftioiis  of  the  numbers  given.  To  tku»  nuL^t,  however,  be  added 
tlmt  the  bodies  may  also  combine  in  the  proportions  of  twiw, 
three  times,  or  four  times  the  al)ovc  numbers.  AVater,  for  in- 
stance, is  a  combin^ttion  consisting  of  2  x  ]  part  by  weight  of 
kydrc^n  and  16  parts  by  weight  of  oxygen.  Soda  or  sodium 
carbonate  consists  of  three  boilies,  via.,  2  x  23  parts  by  weight 
of  aodium,  12  parts  by  weight  of  carbon,  and  3  X  16  parts  of 
oxygen.  Hence  the  chemical  law :  Wh^n  two  or  more  bodies 
wadnne  chemically y  it  isdoTie  in  the  proportion  of  the  atomic  weights 
or  their  simple  multiples. 

This  most  important  of  all  chemical  laws  finds  application  in 
the  determination  of  the  constituents  of  various  bodies.     The 
branch  of  chemistrj'  Which  occupies  itself  with  the  determination 
of  the  constituents  of  bodies  is  called  "  chemical  analvsis."     There 
are  two  methods  of  determining  the  quantity  of  a  bo<ly  in  a  given 
substance,  viz.,  gravimetric  analysis,  or  analysis  by  weight,  and 
volumetric  analysis,  or  analysis  by  measure  or  process  of  titration 
(analysis  by  means  of  standard  solutions).     By  the  first  method 
the  substance  to  be  examined  is  reduced  to  ff)rms  or  combinations 
which  are  most  actnirately  known  as  regards  the  proportions  of 
the  quantity  of  their  constituents  and  admit  at  the  same  time  of 
a  sharp  determination  of  weight.     By  volumetric  analysis,  on 
the  other  hand,  the  quantity  of  a  body  is  found  by  reducing  it 
from  a  determined  condition  into  anotlier  also  determined  condi- 
tion, by  the  assistance  of  a  liquid  of  known  effective  value  and 
nnder  conditioits  aUowing  of  a  plain  recognition  of  the  termina- 
tion of  tlie  reduction.     In  alkalimetry  this  final  point  is  recognized 
by  a  cliange  of  color. 

For  volumetric  determinations  a  few  implements  are  required 
which  shall  be  briefl-v  described  as  follows : — 

For  the  prejwiration  of  the  test  I'ujnids  or  normal  solutions  re- 
quired for  volumetric  analysis,  serves  a  flask,  Fig.  21,  which,  up 
to  a  mark  on  the  neck,  holds  exactly  1  liter  or  1(X)0  (rubic  centi- 
metres, and  can  be  closed  with  a  glass  stopi)er.     There  are  also 
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thsks  of  the  eame  shape  with  a  capacity  of  500,  200,  and   100 
rtibic  centimetres.     For  measuring  offamall  qiiuntitits  uf  li<)uids 


serve  a  burette  and  pipette,  tlie  Iatt*r  n  glass  tiilx- 
of  the  form  as  shown  in  Fig.  22.  It  m  filled  by 
(lipping  the  lower  eitil  into  the  li<|iiiii  and  sucking 
im  the.  np|>er  with  tlic  month  until  the  licimil  has 
ascen(le<l  nearly  to  the  bip.  The  nppcr  einl  ia  then 
ijitiijltly  eloiiied  with  the  index  finger  of  the  right 
hand,  lly  slightly  lifting  the  finger,  the  liquid  is 
tlieu  nllowtrtl  to  flww  off  by  drops  wntil  its  level  has 
n.wJie<l  a  mark  above  the  («nvex  expansion,  when 
it  will  coittain  exactly  the  uumber  of  ciibio  oeiiti- 
nictr«s  indirated  opproile  to  the  mark.  There  are 
pipettes  of  50,  20,  10,  5,  and  1  cnbic  con  timet  res 
<iipaeily. 

The  burette  is  a  cylindrical  gla-^  Ui\k-  n\n-n  im  the 
ated,  oommeiicJng  from  the  top,  into  whole,  one-ten 
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Itl 


vnbic  (viithnctrps.  Tbe  lower  Piitl  of  tho  tnW  ii4  ilniwn  ixil 
Minrwbiit  rliHtoiidcd  point  so  as  to  allow  a  rubber  tiibf  h>  Iht 
rn  uvcr  it  and  MN'urcIy  fa^cued.  In  llie  lower  rnd  n  glans 
drawn  out  to  a  fine  point  ih  inwrtwl,  Tlif  nil)t>er  tuU-  iw 
tht'  PGiitre  by  a  plip  or  coniprcwion  Btoiifwk. 

Fig.  23, 


I  u  jrtund,  wbiW  Fi 


.  24  sliow>  llic  lo> 


-  ii  Liirctle  se- 
■  part  with  the 
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npAn  thf  hntKUe-joint  of  the  clip,  winit'  liqniil  is  then  iillfixml  to 
fliiw  in  a  jet  iutn  a  vessel.  Bv  tliis  the  ttilw  I«>hi«-  the  flip  in 
IIIM  with  liiiitifl  and  the  air  eoutninei)  in  tl  expcllotl.  Dy  i 
i>lighl  or  strmigiT  pretwuh?  the  liquid  can,  after  some  exppriniM 
Wojiileil  in  An>\»  or  in  a  sflmngerjet.  The  mimhCTof  ciibi 
n>ntjniftn4  ifrUii^i  haw  Iieen  alluwt^  tn  flow  out  itui  be  mKlil 
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lesd  off  by  keepir^  the  surface  of  the  licjuid  in  tho  tube  on  a 
level  with.tbft  eye. 

The  determination  of  effective  subptance  in  tlio  alkalies  exe- 
cuted with  the  assistance  of  the  above  instruments  is  bastnl  upon 
the  following  consideration :  Caustic  scnla  lye  is  a  solution  of 
caustic  soda  in  water.  By  mixing  some  ciuistie  scnla  lye  with 
(dilute)  sulphuric  acid  a  chemical  wmbination  takes  place,  the 
result  being  sodium  sulphate  (Glaul)er's  salt).  Caustic  soda  and 
sulphuric  acid  combine,  however,  only  in  determiucHl  proijortions 
of  weight,  namely,  40  parts  by  weight  of  pure  caustic  so<la  com- 
bine with  49  parts  by  weight  of  concentrateil  sul])huric  acid. 
Every  excess  of  caustic  soda  or  sulphuric  aci<l  above  this  propor- 
tion remains  caustic  soda  or  sulphuric  acid  and  is  not  convertwl 
into  Glauber's  salt.  Now  caustic  soda,  sulphuric  acid,  and 
Glauber's  salt  are  representatives  of  three  classes  of  cheniicjd 
combinations  known  as  bases  or  alkalies,  acids  and  salts.  These 
three  combinations  can  be  distinguished  from  each  other  by  the 
coloring  substance  known  as  litnuis,  a  solution  of  which  in  water 
is  termed  litmus  tincture.  By  coloring  water  blue  with  litmus 
tincture  and  adding  one  drop  of  sulphuric  acid,  the  licjuid  turns 
red  ;  it,  however,  becomes  again  blue  by  adding  caustic  soda  lye. 
But  salts,  such  as  Glauber's  salt,  do  not  change  the  color  of  cither 
blue  or  red  litmus  tincture. 

This  action  of  the  alkalies  and  acids  uixui  litmus  is  iitilizcnl  for 
our  purpos<*s.     When  to  caustic  soda  solution  sufficient  litmus 
tincture  l)e  adde<l  to  per<*eptibly  color  the  licpn'd  blue,  and  to  this 
blue  liquid,  carefidly  and  with  constant  stirring,  sulphuric  acid 
until  it  just  awpiires  a  re<l  ot>loration,  then  exactly  that  quantity 
of  sulphuric  acid  will  have  l)een  addwl  which,  with  the  caustic 
soda  present,  forms  Glauber's  salt,  /.  e.,  caustic  s(xla  and  sulphuric 
acid  have  been  mixed  in  the  projmrtion  of  40  :  49  parts  by  weight. 
Supjx>se,  now,  we  had  1  liter  of  dilute  sulphuric  acid  contain- 
ing exactly  49  grammes  of  concentratixl  sulphuric  acid  and  1 
liter  of  caustic  soda  lye,  containing  exactly  40  grammes  of  cjuistic 
soda  (these  solutions  are  known  as   nornial  acid  soluticm  and 
normal  alkali  solution),  by  pouring  these  two  liquids  together  a 
liquid  would  l)e  formed,  which  c(mtains  neither  sulj)huric  acid 
nor  caustic  soda,  but  Glauber's  salt,  and  as  a  proof  that  ucithiT 
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uiie  of  tliem  is  present,  tlie  color  of  neither  red  nor  blue  litmui 
tiiictui'c  wouM  be  clianged  l>y  an  uiUlitinii  of  any  of  the  liqui 
Moreover,  tlio  quautitics  of  acid  and  alkali  contained  in  100,  m 
or  1  cubic  c«Dtiiaetres  of  the  two  polutions  would,  in  Uie  t 
manner,  be  just  suSicieut  for  tlie  formation  of  (jlanlwr's 
To  test  whether  a  eubstaiioe  is  an  acid  or  an  ulkgili  or  a  salt,  IJt>4 
muB  paper  is  suitaWj'  used  in  place  of  litmus  tincture.     The  s 
Intions  of  8alt»,  at  least  tliose  of  interest  here,  are  ao  conetitated'l 
as  not  to  chan[j:e  the' color  of  bine  or  red  lilnius  paper;  thej 
show  a  neutral  i-MW-tion. 

From  the  above  it  follows  that  by  adding  to  a  large  ^nantil^ 
of  caustic  soda  solution  1  liter  of  dilute  sulj)hiiric  acid  contaioiu^- 
49  grammes  of  eoncentrateil  sulphuric  add,  thiH  aeid  combines 
witli  40  grammes  of  laustic  soda  to  Glauber's  salt,  and,  further,  > 
that  by  adding  only  ■^,  t-Jj,  or  j-ih~B  '"'''''  '"■  J*^''  '  '^*'  *""  ^  ""bi« 
centimetres  of  acid,  y^,  j^^jj,  or  -n^a  part  of  40  gninuucH  ofd 
caustic  soda  is  convertwl  into  Glauber's  salt.     liy  ad<liuf 
fore,  to  a  solution  of  caustic  soda  of  unkuowu  cimti'nt  of  t 
above  normal  aidphuric.  acid  until  the  addnl  litmus  tincture  jui 
turns  red,  tlie  oonteut  of  caustic  soda  can  be  determined  by  t 
(quantity  of  sulphuric  Hcid  used.     If,  for  instance,  12.6  cubic 
timetres  of  normal  sulphuric  acid  had  been  usc<l,  and  as  1  oid 
centimetre  of  acid  indicates  y^j  gramme  or  U,040  gramiae  < 
cau-stic  soda,  the  liquid  would  (.imtain  0.040  x  V2,o  grammes  ■ 
0.5  gi-amme  of  eauijic  WKla. 

The  preparation  of  the  normal  nulphuric  acid  would  offer  i 
difficulty  if  the  so-called  ciuiivutnUc<l  sulphuric  acid  found  i 
commerce   were   pure   sulphuric   acid.       It   ctmtains,   however,! 
always  some  water,  though  the  ijuantity  is  so  trlHing  that  fcN^ 
our  purposes,  where  the  highest  tlcgit«  of  cxactnes.s  iit  not  dw 
man'ded,  it  uiiiy   Ix'  considered  as  sufficiently   puri!.      In  eveiy^ 
drug-store  ena  be  louud  sulphuric  acid  of  nearly  1.S42  Bpecific 
gravity,  which  is  the  s|Mvific  grnvHty  of  pure  uct<l.     If,  however, 
it  cannot  be  obtained  of  this  stn-ngth,  it  can  lie  readily  brought 
to  the  etmiuicrt^inl  standartl  i)y  carehiliy  adding  fiuuing  or  Norti 
Imuscn  su1))hurtc  acid. 

Weigh  off  of  this  acid,  as  accurately  as  |>ossible,  4!t  gram 
ponr  il   into  the  liter  Husk  (I'ig.  -Jl),  riiiM-  the  ghiw*  in  which  M 
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been  weight  several  times  with  water,  and  ])our  the  latter 
iofeotlie  liter  flask.  Then  add  suffieient  water  to  fill  the  flask  I 
full  and  shake.  As  by  mixing  the  water  and  sulphuric  acid  the 
Uqaid  becomes  heated,  allow  it  to  stand  for  about  one  hour,  and 
then  fill  the  flask  with  water  exactly  to  the  mark  on  the  neck. 
After  shaking,  close  the  flask  witli  a  glass  stopper  and  preser\'e  it 
for  use. 

As  the  normal  acid  solution  prepared  in  the  above  manner  is 
not  exactly  standard,  and  an  error  (at  the  utmost  of  J  j)er  cent.) 
may  be  made  in  the  determination  of  soda,  potash,  etc.,  oxalic 
aoid  is  used  for  the  pre{)aration  of  the  normal  acid  solution  in 
place  of  sulphuric  acid,  where  the  highest  degree  of  aauiracy  is 
reqaired.  Pure  oxalic  acid  can  be  readily  prepared  from  the 
commercial  article  by  dissolving  ^  i)ound  in  as  little  hot  water 
as  possible,  filtering  the  hot  solution  and  allowing  it  to  stand 
qoietly  in  a  cool  place.  In  twenty-four  hours  the  oxalic  acid 
will  have  separated  in  needly  crj'stals,  whi(?h  are  taken  from  the 
water  and  spread  out  upon  blotting-paper  to  dr}',  when  they  are 
ready  for  use. 

Solution  of  oxalic  acid  beliaves  towards  alkalies  in  the  same 
manner  as  sulphuric  acid,  40  grammes  of  caustic  soda  coinbiuing 
with  63  grammes  of  crystallized  oxalic  acid.  Therefore,  to  ])re- 
pare  the  solution,  weigh  off  63  grammes  of  crystal lize<l  oxalic- 
acid,  bring  it  into  the  liter  flask  and  pour  alx)ut  J  liter  of  water 
over  it.  After  effecting  the  sohition  of  the  oxalic  acid  by  shaking, 
fill  the  flask  up  to  the  mark  on  the  neck  with  water  and  close  it 
with  a  glass  stopper. 

Besides  normal  acid  there  is  required  a  normal  caustic  soda 
solution  containing  40  grammes  of  caustic  soda  in  the  liter.  The 
preparation  of  this  solution  is  somewhat  more  difficult-,  since  tlu* 
.'iolid  caustic  s(xla  of  the  shops  is  by  no  means  purc,  containmg 
varj-ing  quantities  of  water.  It  is,  tlierefore,  netessar}-  to  choose 
a  roundal>out  way  in  onler  to  obtain  a  caustic  soda  solution  with 

tr 

an  accurately  determined  content  of  caustic  sixla.  For  this  pur- 
I>ose  dilute  about  300  cubic  centimetres  of  pure  caustic  s<xla  lye 
with  about  500  cubic  centimetres  of  water.  Of  this  liquid  mea- 
sure off  into  a  glass,  by  means  of  one  of  the  pipettes  previously 
descriljed,  10  centimetres,  color  witli  blue  litmus  tincture,  and 
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dilute  witb  alHJiit  100  cubic  ceiitimetrefl  of  water.  Tlicn  a4/M 
drop  by  drop,  by  mcaDs  of  the  previously  described  dip  burelH 
and  witU  constant  atirriug,  normal  auid,  until  theiiquid  au()irires 
a  distinct  ret!  color,  which  indicate:)  that  exactly  the  quanti^  of 
Bcid  n^iuireii  for  the  neutralization  of  the  caustic  soda  pi-cist'iil 
has  lieeu  added.  The  cubic  centimetres  of  add  use*!  are  read  ofl' 
on  the  burette.  Now  as  1  cidiie  centimetre  of  aciii  Faturateii 
exactly  0.040  gramme  of  caustic  eoda,  the  quantity  of  cttiir'tic 
w)da  c-ontaiucd  in  the  10  cubic  »«ntimetrce  of  cnustic  soda  solu- 
tion can  be  readily  found  from  the  quantity  of  add  u^tl  by 
multiplying  the  number  of  cubic  centimetres  used  by  0.040. 
Suppose  15.5  cubic  ecutimetres  of  add  had  been  ufied,  10  cubic 
oentimctres  of  the  altove  caustic  suda  solution  would  coatjiia  ii^ 
much  caustic  soda  as  Is  required  for  the  saturation  of  the  acid  in 
the  15.5  cubic  wntimetrcs  of  normal  acid.  Xow,  iu  onli-r  t4( 
prepare  I'roni  this  caustic  soda  solution  a  stilution  suffideiitly 
diluted  so  as  to  become  saturated  cubic  centimetre  for  cubic  ceu- 
timetre  witb  the  normal  acid  solution,  10  cubic  centimetres  of  it 
must  be  sufficiently  diluted  to  make  15.5  cubic  centimetres,  or 
as,  .10  ;  15.5  =  «45  :  1000,  64.'5  cubic  centimetres  of  suda  lye 
have  to  be  dilutni  to  10(J0  cnliic  centimetres.  These  04.5  cubic 
centimetres  ai-e  then  measuix'd  off  into  the  liter  Aa»k,  and  after 
adding  water  up  to  thi?-  mark  on  the  neck,  the  flask  is  tightly 
stopj)eri-<l  and  the  tsjiiteuts  are  nhnken. 

After  tlie^  gcncnd  explanations  we  proceed  to  give  ihe  niui- 
ner  of  testing  the  alkalies  in  regard  to  their  etfective  siiImji 
and,  tlierefore,  their   real  value   to  the  soap-manufacturer, 
means  of  the  above-normal  Holutions. 

For  the  determination  of  the  effective  substance  in  the  alkalies, 
a  determined  quantity  has  to  lie  weighed  off;  for  wtila  and  )ititn»li 
it  is  best  done  in  the  following  manner:  Cut  out  two  sijiiiu-e 
pieces  of  smooth  writing  {taper  of  exactly  the  smie  siste,  and  place 
one  uiHin  eadj  dish  of  a  lialanee.  U[M>n  one  pajier  place  llw 
weight  and  u[X)n  the  other  bring  the  snbsmnco  to  )>e  weighed  in 
small  pieces  until  the  equilibrinm  is  rcstoi^nl.  Caustic  sihU  and 
caustic  potash  oin  lie  ireighed  in  the  snme  manner,  bul  they 
being  very  hyproscfipic,  which  augments  ihcir  weight,  it  must  be 
done  in  a  dr^-rtKini,  and  a-'  quickly  a-*  jKi-^-^iblc.     It  is  best, 
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',  to  weigh  fhem  inclosed  in  small  glass-tubes  tightly  stop- 

'''Next  dissolve  the  qnantity  weighed  off  in  al)ont  100  to  150 
cobic  centimetres  of  water,  color  the  solution  blue  with  some  lit- 
fatos  tincture,  then  add  by  means  of  the  clip  burette  normal  acid 
imtil  the  liquid  acquires  a  distinct  red  color,  and  read  off  the 
qtuntity  of  acid  used. 

■For  the  examination  of  caustic  soda  it  is  best  to  weigh  off  4 
gimmes  and  proceed  as  above.  As  each  cubic  centimetre  of 
nomml  acid  used  indicates  0.04  gramme  of  caustic  soda  in  the 
Mbstance  under  examination,  each  cubic  centimetre  used,  calcu- 
hled  to  per  cents.,  indicates  1  per  cent,  of  caustic  soda. 
-  To  draw  a  simple  conclusion  as  r^ards  the  per  cent,  content 
of  a  caustic  potash  from  the  number  of  cubic  centimetres  of  acid 
tised^  it  is  best  to  weigh  off  5.6  grammes,  each  cubic  centimetn; 
used  indicating  then  1  per  cent,  of  caustic  potash.  For  the  de- 
termination of  raustic  soda  or  caustic  potash  in  a  soda  lye,  weigh 
off  of  the  former  in  a  small  glass  0.4  gramme  and  of  the  latter 
5.6  grammes,  pour  the  lye  into  a  lai^er  glass,  dilute  with  100  to 
150  cubic  centimetres  of  water,  add  litmus  tincture  and  then 
normal  acid  until  the  liquid  acquii'es  a  distinct  red  color.  For 
each  cubic  centimetre  of  normal  acid  1  per  cent,  of  effw»tive  sub- 
stance is  then  to  be  allowed  for  in  the  calculation. 

Namely,  as  40  grammes  of  ctiustic  S(xla  and  56  grammes  of 
caustic  potash  combine  with  49  grammes  of  concentrated  sulphuric 
acid  and  63  grammes  of  oxalic  acid,  each  cubic  centimetre  of 
normal  acid  indiciites  0.04  gramme  of  caustic  soda  an<l  0.056 
gramme  of  caustic  |K)tash ;  100  cubic  centimetres,  therefore,  re- 
spectively 4.0  and  5.6  grammes.  If,  now,  in  4.0  grammes  of 
solution  or*  solid  substance  used  are  4.0  grammes  of  caustic  soda, 
it  would  indicate  a  pure  substance  or  100  per  cent.  Hence  it 
follows  that  if,  for  example,  only  15  or  65  cubic  centimetres 
of  normal  acid  are  used,  only  15,  or  65  per  cent,  of  pure  sub- 
stance 18  contained  in  the  sample  under  examination,  /.  r.,  the 
riatnber  of  cubic  centimetres  lised  gives  at  once  the  content  in  per 
cents. 

For  the  determination  of  the  value  of  soda  or  potash  the  pro- 
cess varies  somewhat  from  the  above.     By  adding  to  a  solution 
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of  alkaline  cnrboiiato  litmus  tiuctui^,  ttie  liquid  acquires  a  D 
volor.  By  adding  at-id,  oarboui'c  acid  escapes,  which,  ho^^ei 
reiiiains  piirtlj-  dietiolvcd  in  the  liquid  and  colors  the  litmtia  tini 
ture  i-ed.  The  qtiaiitily  of  acid  refjiiii-ed  for  the  dccomposidon'l 
the  alkaline  earlratiate  can,  therefore,  not  be  rect^niaed  by  1 
change  of  color.  The  ohject  is,  however,  attained  in  the  fo]l<rl 
ing  manner :  Add  Huffioient  aoid,  no  that  the  liquid  shows'l 
strong  red  coloration,  and  boil,  whereby  the  carbonic  acid  is  i 
tireiy  exjielled.  If  afier  a  few  minutes'  boiling  the  liquid  i 
remains  red,  an  exectis  of  acid  has  been  added.  Now  the  noru 
soda  solution,  pi-epared  as  ])revioui^ly  described,  is  so  constituil 
that  1  cubic  centimetre  of  it  exactly  ncutmlizes  1  cubic  oeBj 
metre  of  acid  ;  by  adding,  therefore,  to  the  liquid  freed  from  c 
I)on!c  acid  by  boiling,  normal  soda  solutiou  until  the  red  eoloi' 
just  passes  into  blue,  exactly  as  many  cubic  centimetres  of  it  will 
have  becu  used  as  cubic  centimetres  of  acid  had  l>eeu  added  in 
exi-ess.  By  deducting  these  cubic  centimetres  of  normal  soda 
sfdution  from  the  cubic  centimetres  of  normal  aeid  originally 
used,  the  exact  quantity  of  normal  acid  required  for  the  satura- 
tion of  the  alkaline  carbonates  is  obtained. 

As  53  gramuH^i  of  sodium  carbonate  combine  with  4ft  grammes 
of  concentrated  sulphuric  acid  or  63  graniuies  of  oxalic  acid,  It  is 
best  to  weigh  off  5.3  grammes  of  soda,  place  tliem  in  a  small  flask 
of  about  200  cubic  coutimeti'cs'  capacity,  pour  in  water,  aud  then 
heat.  When  the  soda  is  diasiolved,  color  blue  witli  litiuns  tinc- 
ture and  add,  by  means  of  the  clip  burette,  normal  aeid  until  the 
liquid  acquirer  a  strong  red  color.  After  continuing  the  l>oning 
for  H  few  minutes,  the  liquid  should  still  show  a  strong  rvil  trolor- 
ation.  Then  add,  by  means  of  the  clip  burette,  normal  : 
solution,  drop  by  drop,  until  the  liquid,  after  shaking,  just  i 
quires  a  blue  color.  Deduct  the  qimntity  of  normal  soda  sou 
tion  used  from  the  quantity  of  normal  aeid  solution  added,  t 
number  of  cubic  centimetres  obtained  giving  the  content  of  pm 
sodium  carbonate  in  per  cents. 

For  the  examination  of  potash  by  volumetric  analysis,  weia 
otf  6,9  grammes,  siu(«  6!)  grammes  of  potiu^itmi  carbonate  a 
neutralized  with  4JI  grammes  of  conccntnited  sulphuric  add,  i 
proceed  in  the  smne  manner  as  given  for  soda.     Kacili  cubic  o 
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metre  of  normal  acid  ascd  for  neutralization  indicates  1  per  cent. 
of  potassinm  carbonate. 

To  those  not  haying  a  balance  for  accurately  weighing  4,  6,3, 
$oA  6.9  grammes,  it  is  recommended  to  weigh  ofT  larger  quanti- 
ties,  namely,  40  grammes  of  caustic  soda,  53  of  calcined  or  crys> 
tillised  soda,  and  69  of  potash,  and  dissolve  in  so  much  water 
that  the  solution  makes  exactly  1  litre.  For  the  execution  of  the 
test  take  of  this  solution,  by  means  of  a  pipette,  exactly  100  cubic 
ooitimetres,  when  each  cubic  centimetre  of  normal  acid  used  will 
correspond  to  1  per  cent,  of  caustic  soda  or  sodium  carbonate  or 
potaasium  carbonate. 

Normal  solutions,  already  prepared,  can  generally  be  had  in 
almost  all  large  drug  stores  at  mcnlerate  prices. 

Of  the  normal  acid  solutions — 

1  cubic  centimetre  ss  0.047  grammes  of  potassium. 


=  0.056 

caustic  potash. 

=  0.069 

potassium  carbonate. 

a  0.081 

sodium. 

r=  0.040 

caustic  soda. 

sr  0.053 

sodium  carbonate. 

Of  the  normal  alkaline  solutions — 

1  cubic  centimetre  ^  0.064  grammes  of  oxalic  acid. 

sar  0.040         **  sulphuric  acid. 

=  0.049         '*  concentrated  sulphuric  acid. 

Manner  of  taking  samples  for  analysis, — In  examining  a  com- 
mercial article  it  is  of  great  im])ortanc»e  to  obtain  an  average 
sample,  and  for  this  reason  a  few  hints  will  here  he  given  in  re- 
gard to  the  correct  manner  of  taking  ^mples  for  chemical 
analysis. 

For  the  examination  of  an  average  sample  from  several  barrels 
or  drums,  take  from  every  barrel  or  drum  a  sample  weighing 
about  three-quarters  to  one  pound  and  put  it  in  a  covered  barrel. 
Tlie  covering  of  the  barrel  is  necessary,  as  otherwise  the  original 
eom})osition  of  the  samples  might  undergo  a  change  by  the  evap- 
oration of  moisture. 

After  taking  a  sample  from  all  the  barrels  or  drum.s,  turn  the 
barrel  containing  them  over  on  a  level,  hard,  clean  surface  and 
mix  the  mass  by  spreading  it  out  uniformly  In  a  shallow  layer 
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and  reforming  it  into  a  pile  in  the  centre,  carefbli^  vepeatiogf^iiV 
operation  several  times.  From  the  mass  fimllly  obttuHed'* 
average  sample  weighing  about  four  pounds  is  made  ap  by  d 
biniug  small  portions  from  every  part  of  the  ^[M»ad-€MA 
This  sample  is  tlien  again  repeatedly  mixed  in  the  same 
as  the  original  large  sample  mid  thea  placed  in  sevetal  bottle 
tightly  corked  and  sealed.  The  distribution  into  aev«raI"teCIIV 
is  recommended  in  order  to  have-  evidenoe  in  casie  of  ^iiapM!^ 
For  actual  use  the  samples  must  be  further  puTverised  and  tfizUP 
The  taking  of  samples  and  all  operations  oonnecsted  wttk-  W 
must,  of  course,  be  executed  as  quickly  as  possible  and  wididlil* 
interruption,  to  avoid  the  danger  of  the  sample  undergoinpd 
change  by  the  absorption  or  evaporation  of  moisture.  -^ 

AVith  substances  consisting  of  a  mixture  of  large  aMl  atfill- 
pieces,  care  must  be  had  in  .taking  tlie  first  average  sample  fi^ 

preserve  the  same  proportions  as  in  the  originftL' 
After  mixing  the  various  samples,  the  large  pieoeB- 
are  comminuted,  the  whole  is  then  again  mixed,  and 
a  small  sample  is  finally  taken  from  every  portion 
of  the  spread-out  mass,  which  is  pulverized  and  pre- 
served in  the  mauner  previously  descrilxnl. 

Where  there  is  a  large  number  of  barrels,  so  that 
the  taking  of  a  sam]>le  from  each  barrel  would  lie 
tiKlious  and  time-con^uminjr,  a  .sample  is  taken  from 
every  thinl,  fourth,  fifth,  or  tenth  l)arrel,  ac(i>rtling 
to  the  nuiul)er,  and  the  samples  mixcnl  in  the  pre- 
viously des(TilKHl  nuinnrr.  For  taking  sampkv  fmm 
barrels  it  is  In^st  to  use  the  iiistniin(»iit  shown  in  Fig. 
25.  After  boring  by  means  of  a  centrcybit  a  hole 
about  twelve  inches  wide  in  th(»  hc^d  of  the  Iwirrel, 
th(»  instrument  is  foit'cnl  witli  a  serew-like  motion  as 
far  as  iK)ssible  into  the  barrel,  whereby  tlie  eonwivity 
iKH'omes  filled  with  portiims  of  tlie  varioits  layers  of 
the  contents.  The  instrumrnt  is  then  withdrawn 
witliout  turning.  It  should  be  always  kept  brijrht  and  friHi  from 
rust. 

Sjimj)le  taking,  as  prt'viously  mentimuMl,  should  he  d<me  as 
quickly  as  possible.     Samples  of  potash  and  similar  substances. 
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^idi  we  hygroseopic,  but  do  not  attack  the  human  skin  in  the 

q^me  degree  as  caastic  alkalies,  are  1)e.st  taken  by  pusliing  the 

hwd  as  deeply  as  possible  into  the  barrel. 
-In  taking  samples  of  caustie  alkalies  care  must  be  chiefly  had 

to  break  up  large  pieces  and  take  (K^rtions  from  the  centn*,  or  to 
off  the  external  crust  and  use  the  inner  jiortions.  This  is 
r,  because  the  surfaces  of  caustic  alkalies  pjenerally  un- 
detpo  ooosiderable  changes  by  the  absorption  of  moisture  and 
CMbctnic  acid  and  their  consequent  convei*sion  into  carbonates. 
Il  must  fbrtber  l)e  taken  into  eonsidenition  that  the  alkalies  do 
iNl  always  show  the  same  content  in  all  portions  of  the  <1rums. 
Thfc  IS  due  to  the  fact  that  the  foreign  salts,  Qt^,,  which  contami- 
nate the  product  are  not  separated  uniformly  with  the  congeal iug 
slkali,  but  remain  longer  in  solution  and  accumulate  in  the  t^en- 
tnl  portion  of  the  drum  which  congeals  last.  The  best  average 
supple  is,  therefore,  obtained  by  taking  piews  from  the  bottom 
aad  sides  of  the  drum. 
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CHAPTER  VIII. 

AITXIUARYRAW  MATERIALS. 

Water. — Water  (H,0)  in  the  manufacture  of  soap  perfonin  a 
prominent  and  indispensable  part  and  may  well  be  called  a  tvlur 
material.  Nearly  three-quarters  of  the  earth's  surface  is  covered 
by  water,  and  it  occurs  chemically  fixed  in  many  minerals^  ttioiiBt 
organic  substances,  etc.  Its  revolution  is  as  follows :  The  vrutfer 
of  the  sea  evaporates  and  ascends  as  water-vapor  into  the  atmo- 
sphere, where  it  condenses  to  ^vater-bubbles,  which  form  idto 
clouds.  The  wind  drives  the  clouds  over  the  mainland,  where 
the  water-bubbles  combine  to  water-drops,  which  fall  upon  Ae 
earth  as  rain,  snow,  hail,  etc.  This  so-called  meteoric  water  col- 
lects in  springs,  creeks,  and  rivers,  whence  it  is  reconducted  to 
the  sea. 

The  chemical  composition  of  water  was  first  demonstrated,  in 
1781,  by  Cavendish,  but  the  discovery  of  the  exact  proportions  in 
which  oxygen  and  hydrogen  unite  in  generating  that  most  im- 
portant compound  has,  from  time  to  time,  oct^upied  the  attention 
of  some  of  the  most  distinguished  cultivators  of  chemical  science. 
Nine  i)arts  of  water  consist  of  1  part  hydrogen  (^)  and  8  parts 
oxygen  (f ),  or  100  parts  of  water  contain  11.1  j)er  cent,  of  hydro- 
gi^n  and  88.9  per  cent,  of  oxygen. 

The  physical  prop(»rties  of  water  are  too  well  known  to  need  a' 
leiigthemHl  description.  When  pure  it  is  tasteless  and  inodorous, 
and  colorl(»ss  in  small  bulk,  but  has  a  greenish  or  bluish  color 
when  viewed  in  bulk.  It  is  an  exceedingly  bad  conductor  of 
electricity  of  low  tension.  It  attains  its  greatest  density  towards 
40^  F.,  freezes  at  32°  F.,  expanding  thereby  by  ^  of  its  volumei 
and  boils  under  the  ordinary  atmospheric  pressure  at  or  near 
212°  F.     It  evaporates  at  all  temperatures. 

Water  seldom  or  never  occurs  in  nature  in*  a  perfect  state  of 
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parity.  Rain-water,  which  is  the  purest  form  of  natural  water, 
contains  traces  of  ammoniacal  salts  and  other  impurities  which  it 
collects  from  the  atmosphere  during  its  descent.  As  soon  as  it 
reaches  the  earth  it  begins  to  dissolve  small  portions  of  various 
solid  materials  with  which  it  comes  in  contact.  The  waters  of 
wells,  springs,  and  rivers  differ  very  much  from  each  other, 
according  to  the  nature  of  the  layers  of  rock  and  earth,  over  or 
through  which  they  have  passied,  and  from  which  they  dissolve  a 
great  variety  of  substances,  such  as  sodium  sulphide  and  chloride, 
magnesium  sulphate  and.  carbonate,  calcium  sulphate  and  carbo- 
iiate,  carbonic  add,  silica,  etc. 

Of  tl^  above  constituents  held  in  solution  by  water  the  carbo- 
nates and  sulphates  of  lime  and  magnesia  are  the  most  injurious 
ones  for  most  purposes. 

Household  experience  has  established  a  classification  of  the 
waters  from  natural  sources  into  soft  and  hard  waters,  a  division 
which  depends  chiefly  upon  the  manner  in  which  they  act  upon 
aoap.  Hard  water  yields  a  lather  with  soap  only  after  the  whole 
of  the  calcium  and  magnesium  salts  have  been  thrown  down  from 
the  water  in  the  form  of  an  insoluble  lime-soap.  This,  of  course, 
causes  a  considerable  loss  in  large  establishments  where  a  great 
deal  of  soap  is  used,  since  the  lime-soaps  formed  being  insoluble 
substances  act  neither  mechanically  nor  chemically. 

This  peculiar  property  which  water  acquires  by  the  presence 
of  calcium  and  other  salts  is  termed  hardness.  The  simplest 
means  to  determine  the  hardness  of  a  natural  water  is  bv  a  solu- 
tion  of  1  part  of  pure  fatty  acid  soap  in  100  parts  of  highly  recti- 
fied alcohol,  and  adding  150  parts  of  water.  By  adding  some  of 
this  reagent  to  distilled  water  the  mixture  remains  clear,  and  on 
■  shaking  yields  a  lather  which  stands  four  or  five  minutes.  If 
the  water,  however,  contains  lime  or  magnesia,  or  both,  a  turbidity 
caused  by  calciiun  or  magnesium  oleate  apj)ears,  which  is  the 
greater  the  larger  the  amount  of  these  mineral  substances  in  the 
water ;  but  with  very  hard  water  caseous  flakes  are  formed.  On 
shaking,  no  permanent  lather  is  formed  until  sufficient  of  the 
above-mentioned  soap  solution  has  been  added  to  decompose  the 
whole  of  the  calcium  and  magnesium  salts,  and  the  soap  solution 

somewhat  predominates. 
14 
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The  dcfp-cf  of  hardnew  is  best  delcrminwl  by  the  test  dia 
by  Clark  hi  1^41,  mid  improved  by  Liebig,  BoutroD,  BoiM 
Wilaoti,  Fttist,  and  Knaii^. 

Since  the  c-ompasitioD  of  soaps  is  not  constant,  the  preparatn 
of  a  Boliition  of  the  prescribed  concentration  is  impossible  I 
merely  weighing  off  a  certain  quantity  of  soap.     The  only  » 
of  obtaining  the  solution  is  to  titrate  a  soap  solution  with  < 
chloride  and  correct  it  by  dilution.     Soda  soap  having  the  | 
porty  of  gelatinizing,  potash  soap  is  preferred  for  the  purpose, 
and,  as  an  aqueous  solution  is  aubjet^t  to  putrefaction  and  forma- 
tion of  mould,  an  alcoholic  one  is  kept  in  stock.    Abi?ohite  purity 
of  the  soap  is  not  required,  and  a8  its  titer  in  not  detprmined  1 
weighing,  any  artrlieial  potii'-h-Mmp  \itlding  a  strong  lather  c 
be  used.     Dissolve  10  grammes  of  tlie  i-oap  m  1  liter  of  diliri 
alcohol,  filter,  if  neeesBary,  and  fhe<k  and  >4tandar<lize  it  by-< 
solution  containing  exactly  0  12  gramme  of   cakinm  oxide  im 
1000  cubio  centimetres.     This  solution  is  obtained  hy  di>«olviii| 
exaf.-tly  0,214  gramme  of  puret«loite  m  lijdro(hloncatid,evapi 
rating  the  solution  to  diynesi,  rediesolviug  the  residue  ii 
placing  it  in  a  lit^r  fiaek  and  hlling  up  to  the  liter  mark  on  I 
neck.     100  cubic  centimetres  contain  0.012  gramme  =^  12  mill| 
grammes  of  lime,  which  i»  considered  the  highest  content  of  lin 
in  natural  water,  and  is  designated  '24  dejp-av  of  hmtinrss, 
dividing  these  12  niilligromnies  into  24  degrees,  each  degree  c 
spond»,  of  oonrse,  to  0.000.5  finimme  ^  j  milligramme. 

The  soap  solution  has  to  be  so  standardized  by  proving  thai" 
45  cubic  centimetres  of  it  exactly  correspond  to  100  riilHc  centi- 
metres of  the  lime  solution  ;  if  lee«s  is  required,  it  is  dtlnt^  with 
alcohol ;  if  more,  M>me  of  the  concentrated  dilution  is  added. 

The  wiup  solution  fhos  checked  and  standardized  serves  for  tl 
dotermiuatiou  of  unknown  quantities  of  lime  in  the  water  to^ 
exaniiued.  By  this  method  other  substances  which  decomp< 
soap,  such  as  iron,  magnesinni,  etc.,  lu^  determined  as  lime,  ^ 
is,  however,  admissible,  since  the  hardness  of  w".itcr  depeuda  a 
on  these  constituents,  and  tlie  quantity  i^  not  designated  lime,  H 
hardness. 

Of  this  soap  solution  is  miuircil  t\>r  100  cubic  centimetre  ( 
water  containing  lime — 
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*  Consnm 
Uther. 

ed,  according  1 

to  experien( 

>j,  by  the  water  up  to  tlie  formation  of 

The  d^rees  of  hardness  are  not  .simply  proportional  to  the 
ooBMimption  of  soap  solution. 

Waters  with  an  excess  of  lime,  i.  c,  containing  more  than  0.12 
gramme  in  the  liter,  yield  from  the  beginning  a  caseous  precipi- 
tate, and  long  before  the  end  of  precipitation  a  heterogeneous 
membranous  lather  which  readily  gives  rise  to  errors.  Such 
waters  must,  therefore,  be  previously  diluted  Avith  a  dctemiineti 
quantity  of  distilled  water,  and  calculated,  afler  the  consumption 
of  the  cubic  centimetres,  to  100  cubic  centimetres  of  unchanged 
water. 

The  hardness  of  the  water  depends  on  the  presonct^  of  lime, 
magnesia,  etc. ;  it  is,  however,  indej)endent  of  the  form  in  which 
these  substances  are  present  in  solution.  The  direct  determina- 
tion of  the  degrees  of  hardness  of  a  water  gives,  therefore,  the 
idal  harflness.  Lime  salts  kept  in  solution  in  water  by  the 
carbonic  acid,  which  all  natural  waters  contain,  are  deposited  on 
boiling  by  the  carbonic  acid  being  expelled.  The  hardness  de- 
pending on  such  lime  is  called  temporaiy  hardness.  That  quan- 
tity of  lime  fixed  on  sulphuric,  hydrochloric,  nitric  acids,  etc., 
which  cannot  be  remedied  by  boiling,  is  termed  poDianeid  hard- 
ness. 

By  subtracting  the  permanent  hardness  from  the  total  hanl- 
ness,  the  temiK>rary  hardness  is  obtained. 
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In  Germany  1  degree  of  hardness  is  bi  1  jMirt  of  the  total  lime. 

iucl.  magnesia,  in  100,000  part*i  ol'wat«?r. 
In  England  1  degree  of  harness  is  ■•  1  part  in  125,000  piirts  of 

water  =  1  grain  in  70,000  grains  of  water  =  1  gallon. 
In  France  1  degree  of  Imi-dness  is  =  1  part  in  ITS..'*?]   parts  of 

water  =  1   pnrt  of  colciuni  farboiiatc  in  HIO,000  parts 

water. 


]  Oprman  degrpe  of  liardncH 
1  EhkIihIi       " 
I  Fr«m'h 


.Sort  is  »  wslerof     ,         .         .         .         :  l.S  to3,2 

QaiVr  jSon/ la  H  wBtpr  of    .  .  .  .  4      toU.i 

hard  ie  »  water  of 6,4  to  7.2 

Vtri)  haiilit  n  IMVT  ot     ....  9.l> 

By  this  decompoeition  31  parts  nf  sotliiim  oxide  or  47  parts 
potassium  oxide  are  replaced  by  28  parts  of  calcium  oxide  or  I 
parts  of  raagnetiinm  oxide,  hence  1  degree  of  hardness  aiinihil 
about  0.01  ■"  1  centigramme  of  ordinary  soap,  or  1  liter  of 
of  20  degrees  hardness  decomposes  2  grammes,  and  1  cubic 
of  the  same  water,  2  kilogrammes  (4.4  pounds)  of  soap. 

Kow  suppose  that,  generally  sjieaking,  the  loss  of  soap  by  tl 
hardness  of  water  amounts  to  ^  to  i,  this,  with  the  cxtCiUU^ 
eoDsumption  of  sitap  aud   its  value,  represents  enormous 
The  city  of  London  consumes  annually  over  12,000  tons  of  -so^^ 
which, at £-50 sterling |)er ton,  makesatotal  of  £600,000 sterling ; 
hence,  if  all  the  water  were  hard,  ;£1.50,<)00  sterling  would  be  lost, 
and  if  two-thirds  of  the  water  were  hard  £100,000  sterling. 

It  is,  however,  not  only  the  direct  loss  of  soap  whidi  conies 
hereby  into  question  ;  but  in  washing  the  magnesia  and  lime  soape 
formed  close  up  the  pores  of  the  skin  and  form  a  deposit  on 
fibres  of  the  washed  clothes,  es]>ecially  wool,  so  that  in  dryi 
tliey  lose  their  softness  and  acquire  a  bad  odor. 

A  simple  remedy  for  such  hard  wati^rs  is  a  solution  of  silii 
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of  soda  of  20^  K^  5  per  cent,  of  which  added  to  the  water  will 
canse  the  lime,  etc.  to  precipitate  and  leave  the  water  sufSciently 
poir  for  use.  In  the  preparation  of  alkaline  lyes  this  is  effected 
eponteneoosly  as  the  free  carbonic  acid  in  the  lime  is  precipitated 
an  eaosticizing  with  lime. 

For  teohnical  purposes  turbid  and  impure  water  can  be  purified 
by  standing  and  subsequent  filtering  through  sand.  Substanc^es 
dissolved  in  the  water  are,  however,  not  removed  by  filtration. 
Perfectly  pure  water  can  only  be  obtained  by  distillation. 

The  following  simple  methods  for  testing  the  purity  of  water 
are  published  by  the  "  Centralblatt  fiir  Textil  Industrie/'  and 
as  they  may  be  of  interest  to  soap-boilers,  we  give  them  here  : — 

1.  For  testing  whether  water  is  hard  or  soft,  some  white  soap 
is  dissolved  in  alcohol,  and  a  few  drops  of  the  solution  are  added 
to  the  glass  of  water  to  be  tested.  If  this  becomes  milky,  the 
water  is  hard;  if  it  is  not  changed,  or  is  only  troubled  in  a  slight 
degree,  it  is  soil. 

2.  For  discovering  the  presence  of  copper,  filings  of  soft  iron 
are  introduced  into  the  water  and  left  there  for  a  few  minutes, 
after  which  time  a  couple  of  drops  of  spirit  of  sal-ammoniac  are 
added.     A  blue  tinge  denotes  the  presence  of  copper. 

3.  For  discovering  carbonic  aeidy  some  water  is  mixed  with  an 
equivalent  quantity  of  lime-water.  If  carbonic  acid  be  present, 
the  mixture  immediately  becomes  milky.  This  disturbance  is 
removed  bv  the  addition  of  muriatic  acid. 

4.  Combinaiions  of  gulphur  are  discovered  by  a  little  quicksilver 
being  introduced  into  the  water,  which  has  been  placed  in  a 
bottle.  The  bottle  is  then  closed  and  allowed  to  stand  for  several 
hours.  If  the  quicksilver  assumes  a  darker  surface,  and  if,  on 
being  shaken,  it  separates  into  a  silver-gray  powder,  it  is  a  sign 
that  the  water  contains  combinations  of  sulphur. 

5.  Dimoloed  pure  lime  is  detected  if  the  introduction  of  one  or 
two  crystals  of  oxalic  acid  into  the  water  produces  a  milky 
deposit. 

6.  Sulphate  of  lime  is  recognized  if  in  the  solution  by  chlorine 
of  barium  a  white  deposit  takes  place,  which  is  not  again  dis- 
solved in  nitric  acid. 
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7.  AlknUeJi  and  aikaiint  caiihs  are  distoverwl  in  the  foUoi 
manner:  Litmus  piiijcr  is  dyed  a  weak  red  l»y  diluted  vim 
and  is  plunged  into  tile  water  to  be  ttwtcd.  If  the  previous 
shade  be  restored,  the  water  is  uf  an  alkaline  nature. 

8.  The  presence  of  irtni  is  recognized  by  several  drops 
decoction  of  gall-nuts,  which  are  added  t«  a  glass  of  the 
If  iron  be  preeent,  the  water  assumes  an  inky  appearance, 
iiig  between  a  gmv  and  a  binek  color.     Water  containing  i 
likewise  colored  blue  by  a  drop  of  a  solution  of  ferrocvanide 
potassium. 

9.  Mognesin  is  detected  by  the  water  being  heated  to  tlie  boilii 
[Kiint,  and  by  a  small  quantity  of  carbonate  of  ammonia  and 
phosphate  of  soda  being  added  (enough  to  go  on  the  jxiint  of  a 
knife).     If  magnesia  lie  pn»ent,  It  is  precipitated  at  the  bottom 
of  tlie  vessel. 

10.  F}-ee  acifls  are  discovered  by  phtnging  a  small  pieee 
blue  litmus  paper  into  the  water.  A  red  tinge  denotes  the 
encc  of  free  acids.  If  in  such  add  water  a  white  prec-ipitate 
caused  by  lime  water,  then  carbonic  acid  has  been  prraent. 

Ziwie. — Burnt  lime  or  quick  lime  (CaO)is  the  monoxide  of ' 
metal  calcium.     Neither  the  metal  itself  nor  its  oxide 
ftuch  in  nature,  though  compounds  of  the  metal  with  acids 
very  abundant  and  are  widely  distrihuted.     Among  them  mrf; 
be  enumerated  the  carbonate,  which  esist^  as  elialk,  limEtitane, 
marble,  calc-spar,  etc.,  the  sulphate  as  gypsum  and  selenit^,  the 
fluoride  aa  fliior-spur,  and  the  phosphate  as  apatite  and  Ikiho-. 
earth.  ■  "" 

"Water  containing  carbonic  acid  coming  iu  the  interior  of  tl 
earth  in  contact  witli  linic  salts,  becomes  hard  water  by  the  ab- 
sorption of  calcium  carbonate  and  sulphate.  From  the  water  the 
time  combinations  reach  the  plant)«,  un<l  from  them  and  the  water 
the  animal  organism.  Tlie  ash  of  plants  (sjtitiuhs  calcium 
bonato,  phosphate,  and  siilpbatC;  the  shells  of  eggs,  oysters, 
consist  ahu(«t  entirely  of  (wicium  curlwnale;  nnd  liones  ooni 
alraut  half  their  weight  of  calcium  phosphate  and  carbonate. 

By  heHtingcMlcruni«ir1x.niite(C'iiCt>,)tofn.tn  1140°  to  1481 
F.  the  carlionie  acid  is  expclleil,  while  <'alciani  moni>xide  reniaii 
behind.     Upon  tliis  is  based  the  pnwcs^  of  limo-burning.     Wit 
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top  hi^  a  temperatuoe  the  small  quantity  of  silica  and  alumina 
p^Btained  in  the  limestone  becomes  sintered  over  the  surface, 
wliUi  prevents  the  escape  of  the  carbonic  acid ;  such  lime  is 
called  overbunU.  Notwithstanding  the  considerable  loss  of  weight 
(over  40  per  oent.)  the  calcium  carbonate  suffers  by  burning,  its 
bdk  does  not  decrease  to  any  extent,  the  burnt  lime  remaining 
behjqd  as  a  porous  mass.  The  freer  the  lime-stone  from  foreign 
admixtures  the  better  the  lime  produced  from  it.  When  the  lime- 
fltone  consists  chiefly  of  pure  carbonate  of  lime,  tlie  resulting 
product  is,  what  is  termed,  "/a<  ft'me."  On  tlie  other  hand,  if  the 
lipestone  contains  magnesium  carbonate  (dolomite  CaCOjMgCOj) 
Ae  resulting  lime  forms  a  short,  thin  pulp  with  water  and  is 
termed  ^^poorJ^ 

Pure  lime  is  white  and  often  of  considerable  hardness ;  the  or- 
dinary commercial  article,  however,  has  generally  a  grayish- 
yellow  color  and  contains  some  alumina,  ferric  oxide,  etc.  It 
rapidly  combines  with  water  under  the  development  of  consider- 
able heat  If  very  little  water  is  added,  it  breaks  up  and  de- 
composes to  a  soft,  white  powder,  with  a  burning  and  caustic 
taste,  which  in  bulk  exceeds  three  times  that  of  the  lime  used. 
This  conversion  is  known  as  "slaking"  and  the  product  as 
'^ slaked  lime"  or  calcium  hydroxide  (CaHjO).  By  pouring 
water  on  slaked  lime  a  more  or  less  thin  paste  is  obtained,  which 
is  called  milk  of  lime.  It  is  always  in  this  form  that  lime  is 
used  to  prepare  caustic  lyes  of  potiish  and  soda. 

Burnt  lime  exposed  for  some  time  to  the  air  absorbs  moisture 
and  carbonic  acid  ;  being  thereby  converted  into  carbonate  of  lime. 
In  this  state  it  has  lost  all  its  causticity,  and  does  not  possess  the 
pn)perty  of  depriving  the  carbonate  of  potash  and  soda  of  their 
carbonic  acid. 

Lime  is  less  soluble  in  hot  water  than  in  cold,  1  part  of  lime 
requiring  763  parts  of  cold  water  and  1270  parts  of  hot  water, 
or  100  parts  of  water  dissolve  at  an  ordinary  temperature  0.70 
part  of  lime  and  only  0.12  part  when  heated. 

It  is  recommended  to  keep  lime  in  tight  barrels  covered  with 
ashes  to  prevent  the  access  of  atmospheric  air.  A  very  good 
method  for  keeping  lime  for  use  is  to  slake  it  into  a  stiff  paste 
and  put  it  into  water-tight  vats  or  barrels,  where  it  will  keep  for 
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a  long  time;  the  upper  surface  alone  having  absorbed  carbonic 
aciti  can  be  removed  before  using  the  limo  for  caii^ticizlng  the 
Ive. 

The  value  of  lime  for  the  manufacture  of  Roap  can  be  dete 
mined  in  the  following  manner :  Slake  10  grammes  of  the  lid 
with  water  in  a  dish,  ponr  a  10  per  ctut.  sugar  aulution  over  i 
rinse  the  whole  into  a  one-half  liter  flu^k,  fill  up  the  (task  t«  tj 
one-half  liter  mark  with  a  10  pur  cent,  sugar  solution,  and  alio 
the  whole  to  stand  24  hours  with  frequent  shaking.  Then  pi 
the  whole  through  a  filter,  take  50  cubic  centimetres  of  the  I 
trate,  color  it  blue  with  litmus  tincture  and  titrate  with  nonB 
enlphurtc  add  until  tite  liquid  aetpiires  a  red  coloration.  1 
multiplying  the  cubic  centimetres  of  acid  used  with  0.02S  X  1; 
the  per  cents,  of  caustic  lime  contained  in  the  sample  ore  t 
taiued.  Good  limestone  should  not  eontntu  less  than  82  per  oeo 
of  calcium  oxide,  and,  if  possible,  over  8G  per  cent, 

Oimmon  mH. — Common  salt,  or,  as  it  is  railed  by  the  chemit 
sodinm  chloride  (NaCl),  is  of  great  importance  for  all  Jndtvstru 
It  is  ihe  source  of  nearly  all  the  soda  usei]  fur  technical  purposi 
of  all  the  chlorine,  hydrochloric  acid,  chloride  of  lime,  and  | 
products  containing  chlorine. 

In  nature  common  salt  is  found  in  the  solid,  as  rock  salt, ; 
well  as  dissolved  in  the  water  oi  some  springs  ami  the  sea, , 
enormously  lai^e  ejuanlities.     It  is  obtained  cither  by  evapi 
tion  of  its  solutions  (sea  water  and  water  of  salt  springs),  i 
where  it  occurs  in  extensive  layers  as  rock  salt,  in  largo  blo< 
by  mining.     The  following  are  a  few  localities  where  cxtcDSti 
tle(>osits  of  rock  salt  are  (iiiuid :    In  the  Pi-nssian  provinces  < 
Brandenburg,  Saxony  (Sta'isfurl  and  ICrfurt),  Posen  and  Schlea- 
wig-IIolstein ;  in   Bavana  (Berchtcsgadcn) ;  In   Upper  Austria 
(Salzbni^,    Hall,   Hallcin,   Isehl);   in  f^stlicia  (Wielicstka)  aiid_ 
Transylvania ;  in  Spain  (Catalonia) ;  in  England  ;  and  the  Unite 
States. 

Kock  fialt  frequently  occurs  colored  red,  or  blue,  or  brown,  i 
is  dwoloriKed  by  dissolving  and  clarifving. 

The  following  analyses  show  the  comjiosition  of  rock  s 
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•      • 
• 

White,  from 

Wlalteska  and 

Sta««fart. 

Yellow,  from 

Berchtes- 

gaden. 

Reddish, 

from  HhU  Id 

Tyrol. 

Detonating 

Halt  *  from 

UallBtadt. 

Sodiim  ciiloride          • 
PoUniniii  chloride      •    . 
Gtleiaan  ehloride    .    .     • 
MfKiMtioiii  ehloride    •    . 
Ctlciam  salphate  .     .     • 

per  cent, 
100.00 

trace 

per  cent. 
99.85 

trace 
0.15 

per  cent. 
99.43 

0.25 
0.12 
0.20 

per  cent. 
98.14 
trace 

1.86 

* 

100.00 

100.00 

100.00 

100.00 

*  The  so-called  detonating  aalt  found  in  crystalline  granular  masses  has 
the  propertj  when  being  dissolved  in  water  of  >giYing  rise  to  slight  detona- 
tioDS,  accompanied  by  an  evolotion  of  hydrocarbon  gas  from  microscopically 
nnall  cells,  the  walls  of  which,  becoming  thin  when  the  salt  is  dissolved  in 
water,  give  way,  and  cause  the  report. 


Perfectly  pure  oommon  salt  is  not  hygroscopic,  but  is  made  w) 
by  admixtures  of  magnesium  and  calcium  chloride  contained  in 
the  salt  of  commerce.  Usually  salt  contains  from  2.5  to  5.5  per 
cent  of  water,  not  as  a  constituent  but  as  an  intermixture,  hence 
the  phenomen<m  called  decrepitation,  due  to  the  breaking  up  of 
the  crystals  by  the  action  of  the  steam  when  salt  is  heated. 
Ignited  to  a  strong  red  heat  oommon  salt  fuses,  forming  an  oily 
Uqurd,  and  at  a  white  heat  is  volatilized  without  decomposition. 

Common  salt  dis.solves  with  almost  equal  ease  in  cold  and  hot 
water,  a  saturated  solution  containing  nearly  27  ])er  cent. 

According  to  Poggiale,  100  parts  of  water  dissolve  of  sodium 
chloride — 


32.73  parts  at 

.     .     50  F. 

3<).64  parts  at  .     . 

.     .  1040  F 

33.49      ** 

.     .  14 

37.25      •'          .     .     . 

.     .  140 

34.22      ** 

.  23 

■     37.88      **          .     .     . 

.     .  158 

3.5..V2      " 

.  32 

38.22      **          .     .     . 

.     .  176 

S.'i.HS      ** 

.  41 

38.87      **          .     .     . 

.     .  194 

3.5.74      ** 

.     .  48 

39.61      *»          .     .     . 

.     .  212 

35,87      *' 

.     .  57 

40.35      **          .     .     . 

.     .  229.5 

3bM3      '* 

.     .  77 

The  following  table  shows  the  specific  gravity  of  various  solu- 
tions of  common  salt : — 
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MASUFACTURZ   (tP  SOAP   ASD  CANDLES. 


a  long  time ;  the  upper  surface  alone  having  absorlxxl  carlx 
acid  can  be  removed  before  iismg  the  lime  for  caiisticizing  i 
lye. 

The  value  of  lime  for  the  manufiicture  of  Boap  can  lje  deler- 
mined  in  the  folluwing  manner :  Slake  10  grammes  of  the  lime 
with  water  in  a  disli,  pour  a  10  per  cent.  HUgar  solution  over  i 
rinse  the  whole  into  a  one-half  liter  flask,  fill  up  the  flask  to  i 
one-half  liter  mark  with  a  10  per  cent,  eugar  solution,  and  alio 
the  whole  to  stand  24  hours  with  frequent  shitking.  Then  pe 
the  whole  Uiroiigh  a  filter,  take  50  cubic  centimetres  of  tlie  i 
tmte,  color  it  blue  with  litmus  tincture  and  titrate  with  norad 
sulphuric  and  until  tlie  liquid  acquires  a  rt-d  coloration.  ] 
multiplying  the  cubic  centimetres  of  acid  u.scd  with  0.028  x  1 
the  per  cents,  of  caustic  lime  contjiineil  in  llie  samjile  arc  o 
tained.  Good  limestone  should  not  contain  less  than  S'2  ]>eroei 
of  calcium  oxide,  and,  if  possible,  o\-er  S6  per  cent. 

Common  wrA. — Common  salt,  or,  as  it  is  ntllei)  by  the  cfaeinii 
sodium  chloride  (XaCl),  is  of  great  importance  lor  all  indw 
It  is  the  source  of  nearly  all  the  soda  u»e«l  for  teclini(al  purp< 
of  all  the  chlorine,  hydrochloric  acid,  chloride  of  lime,  and  | 
pnxlncts  containing  chlorine. 

In  nature  common  suit  is  found  in  the  solid,  as  rock  salt, 
well  as  dissolved  in  the  water  of  some  springs  and  the  sea, 
enormously  lai^  quantities.     It  is  obtained  either  by  evap« 
tion  of  its  solutions  (sea  water  and  water  of  salt  spriugs), 
where  it  occurs  in  extensive  layers  as  ruck  salt,  in  lai^  bloc 
by  mining.     The  following  are  a  few  localities  where  e 
deposits  of  rock  salt  are  found:   In  the  Prussian  provinces! 
Brandenburg,  Saxony  (Stassfnrt  and  Erfurt),  Poscn  and  Schb 
wig-Holstein ;   in   Btivaria  (Berchtesgaden) ;  in   Upper  Ansi 
(Salxbinx.   Hall,   Hallein.   IschI);   in  thilicia  (Wielitzka)  i 
Transylvania ;  in  Spain  (Catalonia) ;  in  England ;  and  the  Uuitt 
States. 

Rock  salt  frequently  ooonre  coloi-ed  red,  or  bine,  or  brown,  i 
is  detwlorized  by  dissolving  and  clarifying. 

Tht!  following  analyses  show  the  composition  of  rock  salt :- 


ATTSIUABT  KA.W  HATESIAU. 
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" 

White,  fh>iii 

Wlalleika  and 

8ta««fDrt. 

Yellow,  from 

Borchteft- 

gaden. 

R<>ddiBh, 

from  Hall  in 

Tyrol. 

Detonating 

Rait,*  from 

Ualistadt. 

Bddiam  diloride     .    •    . 
FMiannm  chloride      .    . 
Galdom  ehloiide    .    .    • 
IbKiiflsiaiii  ohlonde    .    . 
Oddmn  sulphate  .    .    . 

per  cent, 
100;00 

trace 

per  cent, 
99.85 

trace 
0.15 

per  cent, 
99.43 

0.25 
0.12 
0.20 

per  cent. 
98.14 
trace 

1.86 

* 

100.00 

100.00 

100.00 

100.00 

*  The  Bo-cmlled  detonating  Bait  found  in  crystalline  granular  masses  has 
the  property  when  being  dissolved  in  water  of  ^ving  rise  to  slight  detona- 
tiooi,  accompanied  by  an  evolution  of  hydrocarbon  gas  from  microscopically 
naall  cells,  the  walls  of  which,  becoming  thin  when  the  salt  is  dissolved  in 
water,  give  way,  and  cause  the  report. 


Perfectly  pure  common  salt  is  not  hygroscopic,  but  is  made  so 
by  admixtures  of  magnesium  and  calcium  chloride  contained  in 
the  salt  of  commerce.  Usually  salt  contains  from  2.5  to  5.5  per 
cent  of  water,  not  as  a  constituent  but  as  an  intermixture,  hence 
the  phenomenon  called  decrepitation,  due  to  the  breaking  up  of 
the  crystals  by  the  action  of  the  steam  when  salt  is  heated. 
Ignited  to  a  strong  red  heat  common  salt  fuses,  forming  an  oily 
Bquid,  and  at  a  white  heat  is  volatilized  without  decomposition. 

Common  salt  dissolves  with  almost  equal  ease  in  cold  and  hot 
water,  a  saturated  solution  containing  nearly  27  ])er  cent. 

According  to  Poggiale,  100  parts  of  water  dissolve  of  sodium 
chlorid( 


32.73  parts  at 

.     .     50  F. 

«^«).64  parts  at  .     . 

.    .  1040  V 

33.49      *• 

.     .  14 

37.25      **          .     .     . 

.     ,  140 

34.22      *• 

.  23 

37.88      »•          .     .     . 

.     .  158 

35..'i2      »* 

.     .  32 

38.22      **          .     .     . 

.     .  176 

3.^.«3      ** 

.  41 

38.87      *'          .     .     . 

.  194 

3.').74      »* 

.     .  48 

39.61      *'          .     .     . 

.  212 

35.87      ** 

.     .  57 

40.35      **          .     .     . 

.  229.5 

3bM3      »* 

.     .  77 

The  following  table  shows  the  st>ecific  gravity  of  various  solu 
tions  of  common  salt : — 
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manufactuhe  op  soap  and  candles. 


a  long  time ;  the  upper  surfat-o  alone  having  absorbed  carl 
aciil  can  be  removed  before  iieing  the  lime  for  canKticizing 
lye. 

The  value  of  lime  for  the  manufacture  of  soap  can  l>e  deter- 
mincd  iu  the  following  manner:   Slake  10  grammes  of  the  lime 
with  water  in  a  dish,  pour  n  10  per  cent,  sugar  solution  over  it, 
rinse  the  whole  into  a  one-half  liter  flask,  fill  up  the  flask  to  the 
one-half  liter  mark  with  a  10  per  cent,  sugar  solution,  and  allow 
the  whole  to  stand  24  liours  with  frequent  shaking.     Then  pass 
the  whole  through  a  filter,  take  i'JO  cubic  centimetres  of  tlie  fil- 
trate, color  it  blue  with  litmus  tincture  and  titrate  with  normal 
sulphuric  acid  until  the  liquid  acquirer  a  red  coloration, 
multiplying  the  cubic  centimetres  of  acid  used  with  0.028  X  ] 
the  per  cents,  of  caustic  lime  containe<l  iu  the  sample  are  o 
tained.     Good  limestone  sliould  not  contain  less  than  82  j>croei 
of  calcium  oxide,  and,  if  possible,  over  86  per  cent. 

Cbjianon  salt. — Common  salt,  or,  as  it  is  culled  by  the  chemii 
aodium  eJiIoride  (KaCl),  is  of  great  importance  lor  all  itidustrii 
It  is  the  source  of  nearly  all  the  soda  used  for  technit^  pitrpoa 
of  all  the  chlorine,  hydrochloric  acid,  chloride  of  lime,  and  t 
products  containing  chlorine. 

In  nature  common  salt  is  found  in  the  solid,  as  riN-k  salt, 
well  as  dissolved  in  tiie  water  of  some  springs  and  the  sea, 
enormously  lai^e  quantities.  It  is  obtained  either  by  evapoi 
tion  of  its  solutions  (sea  water  and  water  of  salt  springs),  ( 
where  it  occurs  in  extensive  layers  as  rock  salt,  iu  large  blool 
by  mining.  The  following  are  a  few  localities  where  extenui 
deposits  of  rock  salt  are  found :  In  the  Prussian  provinces 
Brandenburg,  Saxony  (Stassfurt  and  Erfurt),  Posen  and  Schli 
wig-Holstein ;  in  Bavaria  (Ben^htcsgadeu);  in  Upper 
(.Salzburg,  Hall,  Hallein,  Ischl) ;  in  f^ulicia  (Wieliezka)  . 
Transylvania ;  in  .Sitain  (Catalonia) ;  in  Eu^land  ;  and  the  Uni 
States. 

Eock  salt  frequently  occure  colored  red,  or  blue,  or  brown,  i 
is  decolorized  by  dissolving  and  clarifying. 

The  following  analyses  show  the  composition  of  rock  salt  > 


▲irXIIJABT  SAW  MATESIAU. 
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1 

White,  fh>m 

Wl6lleik»  and 

StMtfart. 

Yellow,  from 

Berchtes- 

gaden. 

Reddish, 

from  HhII  in 

Tyrol. 

Detoniftting 

Halt,*  from 

Ualistadt. 

Bodiimi' diloride          • 
iPManinm  chloride     •    . 
Olldioin  ehlorkle    .    .     • 
IbKiiflsiam  chloride    .     . 
Cikiam  sulphate  .    .    • 

P€T  edit* 

100;00 
trace 

per  cent. 
99.85 

trace 
0.15 

per  cent. 
99.43 

0.25 
0.12 
0.20 

per  cent. 
98.14 
trace 

1.86 

. 

100.00 

100.00 

100.00 

100.00 

*  The  BO-called  detonating  aalt  found  in  crystalline  granular  masses  has 
the  propertj  when  being  dissolved  in  water  of  ^ving  rise  to  slight  detona- 
tioni,  accompanied  by  an  evolution  of  hydrocarbon  gas  from  microscopically 
tmall  cells,  the  walls  of  which,  becoming  thin  when  the  salt  is  dissolved  in 
water,  give  way,  and  cause  the  report. 


Perfectly  pure  oommon  salt  is  not  hygroscopic,  but  is  made  so 
by  admixtures  of  magnesium  and  calcium  chloride  contained  in 
the  salt  of  commerce.  Usually  salt  contains  from  2.5  to  5.5  per 
cent  of  water,  not  as  a  constituent  but  as  an  intermixture,  hence 
the  phenomenon  called  decrepitation,  due  to  the  breaking  up  of 
the  crystals  by  the  action  of  the  steam  when  salt  is  heated. 
Ignited  to  a  strong  red  heat  common  salt  fuses,  forming  an  oily 
Uquid,  and  at  a  white  heat  is  volatilized  without  decomposition. 

Common  salt  dissolves  with  almost  equal  ease  in  cold  and  hot 
water,  a  saturated  solution  containing  nearly  27  per  cent. 

According  to  Poggiale,  100  parts  of  water  dissolve  of  sodium 
chloridi 


32.73  parts  at  . 

.     .     .     50  F. 

3i).64  parts  at  .     . 

.     .  1040  F 

33.49      *» 

.     .     .  14 

37.25      **          .     .     . 

.     .  140 

34.22      ** 

.     .  23 

37.88      *•          .     . 

.     .  158 

3.5.52      ** 

.     .     .  32 

38.22      ♦*          .     .     . 

.     .  176 

35.«3      ** 

.     .     .  41 

38.87      **          .     .     . 

.     .  194 

3.'>.74      »* 

.     .     .  48 

39.61      **          .     .     . 

.     .  212 

35.87      ** 

.     .     .  57 

40.35      '*          .     .     , 

.     .  229.5 

36.13      »*          .     . 

.     .     .  77 

The  following  table  shows  the  specific  gravity  of  various  solu- 
tions of  common  salt  .• — 


alb  MA^^JFAcnmE  op  soap  and  candles. 

alongtimo;  the  upi>or  surface  alone  having  absorbed  carbc 
acid  «in  bo  removed  before  Hsing  the  lime  for  canijticiziug  t 
lye. 

The  value  of  lime  for  the  manufueturc  of  soap  can  be  detd 
mined  in  the  folhiwing  manner;  Slake  10  grammes  of  the  li^ 
with  water  in  a  dislj,  |>onr  a  10  per  cent,  sugar  sulution  ovw  )t^ 
rinse  the  whole  into  a  one-hulf  liter  flask,  611  up  the  flask  to  thf 
one-half  liter  mark  with  a  10  i>cr  cent,  sugar  solution,  and  allow 
the  whole  to  stand  24  hours  with  frequent  shaking.  Then  ] 
the  whole  thntiigh  a  filttir,  take  50  cubic  centimetres  of  the  t 
trate,  color  it  blue  with  litmus  tincture  and  titrate  with  nori! 
sulphuric  and  until  the  liquid  acquires  a  red  coloration, 
multiplying  the  cubic  centimetres  of  acid  used  with  0.02S  X  ] 
the  per  cents,  of  caustic  lime  contained  in  the  sample  are  ( 
tained,  (^ood  limestone  should  not  contaiu  less  than  82  per  eeq 
of  calcium  oxide,  and,  if  possible,  over  86  per  cent. 

Chmmon  sail. — Common  salt,  or,  as  it  is  called  by  the  chei 
soduini  chloride  (NaCl),  is  of  great  imporlanoe  for  all  indiistr 
It  is  the  source  of  nearly  all  the  soda  used  fur  tetJiuieal  purp< 
of  all  the  chlorine,  hydrochloric  add,  chloride  of  lime,  and  I 
products  containing  chlorine. 

In  nature  common  suit  is  found  in  the  solid,  as  rock  flBU,j 
well  as  dissolved  in  the  water  of  some  springs  and  the  E 
enormously  large  quantities.     It  is  obtained  either  by  evapc 
tion  of  its  solntions  (sea  water  and  water  of  salt  springs),  i 
where  it  occurs  in  extensive  layers  as  ro(^  salt,  in  large  bloc 
by  mining.     The  following  are  a  few  localities  where  exteoffli 
deposits  of  rock  salt  are  found :    In  the  Prussian  proviw 
Brandenburg,  Saxony  (Stassfurt  aud  Erfurt),  Posen  and  Schlcs- 
wig-Holstein ;  in    Bavaria  (Rcrchtesgaden) ;  iu    Upper  Austria 
(Salzbni^,   Hall,    Halloin,    IschI);   in  Galicia  (Wieliezka)  and 
Transylvania ;  in  Spain  (Catalonia);  in  England  ;  and  the  Uuibi 
States. 

Rock  salt  frequently  occurs  colored  red,  or  blue,  or  brown,  i 
is  decolorized  by  dissolving  and  clarifying. 

The  following  analyses  show  the  composition  of  riiv'k  salt :- 


AmEIUABY  KA.W  MATEBIAU. 
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• 

White,  from 

Wlallexka  and 

Stastfart. 

Yellow,  from 

Berchteft- 

gaden. 

R<>ddiBh, 

from  Hall  in 

Tyrol. 

Detonating 

•all,*  from 

UalisUdt. 

Sodinm  diloride     .    .    . 
PoUaftinm  chloride     •    . 
Giltfiom  ehloride    .    .     • 
Mlifiiesiam  ehloride    .    . 
Cftkiom  sulphate  .     .     . 

percent, 
100.00 

trace 

per  cent. 
99.85 

trace 
0.15 

per  cent. 
99.43 

0.25 
0.12 
0.20 

per  cent. 

98.14 
trace 

1.86 

% 

100.00 

100.00 

100.00 

100.00 

*  The  so-called  detonating  salt  found  in  crystalline  granular  masses  has 
tht  propertj  when  heing  dissolved  in  water  of  ^ying  rise  to  slight  detona- 
tiooi,  accompanied  by  an  evolution  of  hydrocarbon  gas  from  microscopically 
ssiall  cells,  the  walls  of  which,  becoming  thin  when  the  salt  is  dissolved  in 
water,  give  way,  and  cause  the  report. 


Perfectly  pure  oommon  salt  is  not  hygroscopic,  but  is  made  so 
by  admixtures  of  magnesium  and  calcium  chloride  contained  in 
the  salt  of  commerce.  Usually  salt  contains  from  2.5  to  5.5  per 
cent  of  water,  not  as  a  constituent  but  as  an  intermixture,  hence 
the  phenomenon  called  decrepitation,  due  to  the  breaking  up  of 
the  crystals  by  the  action  of  the  steam  when  salt  is  heated. 
Ignited  to  a  strong  red  heat  common  salt  fuses,  forming  an  oily 
Bquid,  and  at  a  white  heat  is  volatilized  without  decomposition. 

Common  salt  dissolves  with  almost  equal  ease  in  cold  and  hot 
water,  a  saturated  solution  containing  nearly  27  per  cent. 

According  to  Poggiale,  100  parts  of  water  dissolve  of  sodium 
chloride — 


.')2.73  parts  at 

.     .     50  F. 

3*). 64  parts  at  .     . 

.     .  1040  F 

33.49      " 

.     .  14 

37.25      **          .     .     . 

.     .  140 

34.22      ** 

.     .  23 

37.88      *•          .     .     . 

.     .  158 

35.52      ** 

.     .  32 

38.22      *»          .     .     . 

.     .  176 

35.H3      ** 

.     .  41 

38.87      **          .     .     . 

.  194 

35.74      »* 

.     .  48 

39.61      *'          .     .     . 

.     .  212 

35.87      ** 

.     .  57 

40.35      **          .     .     , 

.     .  229.5 

36. 13      ** 

.     .  77 

The  following  table  shows  the  specific  gravity  of  various  solu- 
tions of  common  salt : — 


UFACTURE    1>P  SOAP   AND   CANDLES. 


The  valite  of  lime  for  the  manufacture  of  soap  can  be  At 
mined  in  tlic  following  manner:   Slake  10  gramme^!  of  Qui' 
witli  water  in  a  (lisli,  |Kiur  a  10  per  cent,  sugar  solution  o 
rinee  the  whole  into  a  one-lialf  liter  tiask,  fill  np  the  flask 
une-half  liter  mark  with  a  10  per  t«nt.  sugar  solution,  and 
the  whole  to  stand  24  hoars  with  frequent  shukiug,     TheB' 
the  whole  through  a  filter,  take  50  cubic  ceiitiiuetres  of 
tratc,  color  it  blue  with  litmus  tincture  and  titrate  with 
snlphnrie  arid  until  the  liquid  aequires  a  reil  coluratioOu' 
multiplying  the  cubic  centimetres  of  acid  used  with  0.02& 
the  per  cents,  of  caustic  lime  contnined  In  the  saniplo  ■ 
tained.     Good  limestone  should  not  contain  Icsm  than  i'2 
of  calcium  oxide,  and,  if  possible,  over  86  per  cent. 

Cbmmon  »aS., — Common  eolt,  or,  as  it  is  called  b^  the 
sodium  chloride  (NaCI),  Is  of  gresit  importance  for  all  in 
It  is  the  source  of  nearly  all  the  soda  used  for  technical 
of  all  tlic  chlorine,  hydrochloric  actd,  chloride  of  lilQ^ 
pnxhictjs  contiiining  chlorine.  ^^ 

In  nature  comiuon  suit  is  found  in  the  solid,  as  roeJ^^tf' 
well  U.S  dissolved  in  the  wutcr  of  some  springs  and  lbi|9| 
ennrmonsly  large  ([Uantitiee.     It  is  obtained  cither  by 
tiou  of  its  solutions  (sea  water  and  water  of  Nilt  sprii 
where  it  occurs  in  extensive  layerw  as  rock  salt,  in  li 
by  mining.     The  foUowinf^  are  a  few  localities  where 
dejxisit^  of  rock  salt  are  toiind:    In  the  Pruosiaii  provl 
Brandenbui^,  Saxony  (Stassfurt  and  Krfiirt),  Posen  nod 
wig-Holstcin ;  in   Bavaria  (Ben'htcsgadfu) ;  in    tJpper  , 
(Salxlmi^,   Hall,   Hallcin,    Ischl);   in  Galiciu  (Wieliodij 
Transylvania ;  in  Spain  (Catalonia);  in  England  ;  iind  tin- 
States. 

Rock  salt  frequently  occurs  colored  red,  or  iilu  ■. 
is  ilecolorized  by  dissolving  and  darilyiu?. 

The  following  analyses  sliinv  the  riKii]m.-iiii)n  wf 


MAKCFACTUEE  OF  8<MP  ASD   CANDLES. 


Sodiam  ckloridf'noluliQns. 


ep«tii. 

P.. 

gp.«8c  , 

l-.r 

#P«i(lt 

I-.r 

gp«aic 

rS 

""'■■ 

"""• 

"■"'■ 

«"»1W. 

I.IHt72B 

i.ospai 

s 

1ft 

1.1875S 

V 

1.(11450 

i.oesfls 

9. 

m 

1.17SM 

1.02174 

1.07335 

1« 

17 

1.1  MM 

M 

l.(W8flB9' 

l.(IIHlfl7 

11 

J. 13523 

ia 

i.u-m 

1.03824 

1.088.^9 

12 

1.14315 

in 

1.20098 

l.Msau 

i; 

l.(i»t)22 

l.lf.lii7 

2<i 

1.(15108 

7 

1.10384 

14 

1.2W31 

21 
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In  boiling  soap  common  salt  is  en  iDiportant  a  material  for  r 
fining,  fhirt  the  9nai>-mak«r  shonld  pay  proper  attcntiou  to  pN 
nire  it  reasonably  pure,  othern'i.se  he  niay  tail  to  obtain  a  ^ood 
oolor,  or  he  may  lone  by  tbo  (iecomposi?*!  soap  and  alkali  cjirried 
off  with  the  waste  lye.     Sail,  if  nei«sMry,  may  be  refined  by  dia: 
.>!olving;  it  in  a  suitable  (jnantity  of  warm  water  and  adding  s< 
tion  of  f^ilicate  of  siwla  in  the  proportidn  of  alwmt  five  ]ier  c 
when,  after  stirring  for  some  time  and  bring  left  t«  rest,  i 
iiorry  down  with  the  prceipitate  almost  ull  the  lime  and  i 
salts,  and  the  soap-maker  may  nse  the  upper  dear  iiortioni 
confidence.     By  means  of  crystal lijKjd  swlitim  rarbonate,  a  s 
tion  of  common  salt  can  also  be  somewhat  piirifii.il,  as  the 
tnminating  salts  are  thereby  changed  into  insoluble  carbonat 
which  pr(*ipitate  and  can->be  readily  separated. 

Ho}\ihlf  'jlivM  or  irafer  gkiaa.  Silicate  of  aoda,  eil'uiile  of  patanhi- 
.Soliiblc  glass  or  water  glass  is  a  combination  of  silicic  acid  a 
alkalies.  Prof  Fiichs,  of  Munich,  demoustrateil  in  1818  tJi 
glass  oinild  \k  dissolvetl  in  water  aitd  called  this  liquid  gla 
"  water  glass," 

There  are  in  Germany  at  tlie  present  time  eight  maniifactorl 
of  soluble  glass,  with  a  market  for  their  product,  not  only 
Germany,  .Austria,  and  Italy,  but  also  in  Russia,  Sweden,  '. 
murk,  and  a  lat^-  portion  <)f  the  Ignited  States. 

Soluble  glass  is  obtained  either  from  infusorial  earth  and  I 
by  the  sf>-c«llud  wet  proce^i,  or  from  line  white  siliceous  sand  a 
calcined  smla  or  |>utash  by  tlie  fusing  process. 
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The  first  process  chiefly  consists  in  bringing  in  a  tajwring 
wooden  vessel,  lye  to  the  boiling  point,  by  means  of  steam,  and 
gradually  adding  with  uninterniptod  stirring  infusorial  cjirth, 
whidi  dissolves  after  continued  boiling,  and  yields  soluble  glass 
of  from  28®  to  30°  B.;  240  to  250  pounds  of  infusorial  earth 
suffioe  for  100  pounds  of  lye. 

In  most  factories  the  soluble  glass  is  at  present  prej^ared  by 
ibsing  together  froiki  44  to  45  pounds  of  the  finest  white  sili- 
ceous sand,  3  parts  of  pulverized  charcoal,  and  22  to  23  parts  of 
ealcined  soda  or  potash. 

The  proceas  is  briefly  bs  follows :  The  substances  are  first  in- 
timately mixed  and  then  brought  into  a  furnace,  where  they  fuse 
to  a  liquid  mass  in  from  eight  to  ten  hours.  The  mass  is  then 
drawn  off  and  allowed  to  cool  to  lumps  of  glass  weighing  frc- 
^peotly  from  30  to  50  pounds.  This  glass  is  then  comminuted, 
gmund  to  a  powder  by  suitable  rolls  and  sifted,  and  then  forms 
the  water-glass  powder;  it  is  shipped  in  this  state  in  order  to 
save  freight.  It  readily  dissolves  in  twice  its  quantity  of  water 
heated  by  steam  ;  it  is,  however,  necessary  to  use  a  double  boiler, 
or  a  conical,  funnel-shaped  wooden  vat,  to  pn»vent  the  jx)W(ler 
from  settling  on  the  bottom :  100  pounds  of  the  jHjwder  yield 
about  300  pounds  of  soluble  glass  of  30^  to  40*^  B. 

Potassium  silicate  is  employed  for  filling  soft  soaps,  and  s(xlium 
fnlicate  for  bar  soaps.  Soluble  glass  is  as  clear  as  water  and  lias 
a  specific  gravity  of  1.3. 
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CHAI^EK  IX- 
Lyes. 

J*t*^yjt*ii'ton  of  /^y, — Th'r  pr^jaratioD  of  Ive?,  /,  <^?*:i}TitJ*Q=- 

!/*<'  :iA:xuui'sX"X^*n:  *A  i^AijK     I^yt^  art  Mf  rwt»fi..id  inij*:«xfiii«- : 

an'],  '/ij  tl*<:  </tli«r,  «?f>li'^titlJt/.'  lii^r  «4jl.»<aiKft>  on  miKi»  ci«n>^ 
;i/'ti'/ii  'Jf'i^'fKjp  tliat  ^^fjwir-ioij  of  the  fkl*  whkh  mifcS 
til'  f'/niiatiori  of  •yjap.     For  iIkt  pnL'(janUuin  of  Ire  fi\«i 
alkali<''>  jio  '-|M-''ial  arrari;r<'rijfrritft  are  r»|uired.  thoagfa  die 
iii;r  out  of  tli<;  'ssiipt!''  lyicla  from  the  drums  beins  verr  tn-«W- 
t^tut*'  work,  iimiiy  '^;ritrivarjr«d$  are  resrjited  to.  to  dissolve  tbe  «l^ 
in  ill'-  <lrtifij  ii-j*f|f.     On*-  plan  miirh  in  u-^e  i*  to  pUc'C-  Uk-  dnm^ 
iii'U'V  tjikinj^  out  ill*'  h^-ad  and  Ittjttfun^  ujKin  an  elevated  CTa» 
In  a  I.'  iil<',  |>oijrin;r  watirr  ovcT  it  and  lieatin^.     In  a  few  h^  •»- 
iIm'  'rau-ii'-  -tt*\n  i.-  dl-'-^ilv<'<l,  xUo  rfriipty  drum  taken  out,  anti  "^ 
*^»lniion  f/rou;rlii   to  tlu*  d'l-^in^I  dejrree.     After  drawing  uff    "■ 
rU'iir  \\i'  iiii4>  lankf-,  wat^^r  is  aildinl  to  tiie  slimv  mads  remain  » 
in  iIh-  k^'flK*.     Tliir*  viifldn  a  w«ik<T  Ive,  wliidi  is  U-sed  in  Uiil  "» 
^M:iin-'-fr2i|H.     It  ir*  Im-m  to  <li.ssolv<?  at  one  time  asi  much  eau=rr= 
wnhi  a-  will  furniMli  KiifTi'Mcnt  lyo  for  working  the  cjiiantiiy  of 
lo  Ih'  ii-t'il  in  a  w*H;k  or  a  niontli.     An  allowance  of  2o  jiou'^^  ^ 
of  <'au-tir  f^nln  for  lOt)  priiin(U  of  fat   is  ample,  so  that  fo'^' 
IJKtory  wIk^h-  :iO,<KH)  pounds  of  fat  are  worked  into  hard  soa|^ 
a  nionlli,  oiHH)  |ionnd.s  of  (^insti(*  soda  will  have  to  be  dissoh^^^ 
A   s'i'vy  lar^i;<?  kelll**  Immu^  rcr|uirc<l  for  the  solution  of  suoIj 
<|MMnlily,  it.  is  prcfi^niliK'  to  (lissolv<;  one-fourth  or  one-fifth  of  ^ 
at  a  time.     SnilicifMit  water  slioukl  onlv  Ik;  us<h1  for  the  soluti^'^' 
to  >li(»w  at   lea*<t  40 '  H.     For  eaeli  100  pounds  of  caustic  sod^ 
add  2(H)  pounds  of  water,  and  admit  steam  or  start  the  fire  under 
the  kettle.     As  soon  as  the  water  l)ecome8  hot,  the  soda  dissolves 
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without  tbe  necessity  of  etirring.  The  empty  dniros  are  tlicii 
taken  ont  and  ringed  off  with  weak  lye. 

Id  four  of  five  days,  when  all  the  foreign  ^Its  have  cri'^tallizod 
out,  the  clear  lye  is  dmwD  off  into  tanks,  and  by  the  addition  of 
wster  brought  to  the  dq^ree  required. 

The  reudue  in  the  kettle,  which  is  often  thick  and  turliid  and 
roDlains  the  foreign  salts,  is  diluted  witli  water  and  heated  by 
itain  or  fire  and  brought  to  20°  B.     After  settling  over  night, 

Fig.  28. 


"•*  elear  lye  is  drawn  off  and  is  used  for  tlie  sapniiifieatiori  of 
'Woanut  or  palm-kernel  oils.  The  residue  is  diluted  with  water 
t"  1°  R.,  the  weak  lye  thus  obtained  being  used  fur  dissolving 
^  next  lot  of  caustic  aoda. 
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A  suttuble  airangomcut  foF  dissolving  the  caii^tio  soda  in  t1 
druiii  itself  is  sliown  in  Fig.  26,     An  iron  rail,  S,  iseociircd 
wailn  of  tht!  lai^'tury  so  ns  to  run  about  Hi  to  7^  foot  almv^ 
edge,  and  directly  over  tlie  centre  of  tlie  kettle  A,      Upon  till 
mil  runs  a  large  ea^t-iron  pulley  (ubont  12  inchee  in  diauietor), 
wliicli  is  fastened  tliG  tackle  F.     The  lower  end  «f  *He  taclci«>i 
provided  with  a  strong  iron  book. 

The  ilniin  to  be  emptied  is  first  poiiiid<Hl  oii  all  sides  with 
heavy  iron  haniiner,  which  eauaeu  the  ^xta  to  crack,     itole^  the 
Hite  of  a  hand  arc  tlien  citt  with  a  hatduft  in  tlie  hrad  and  biittota 
of  the  drum  near  the  edget^.     Two  eliainti  are  nexr  >^hing  araiiod 
the  drum  and  sti-^peixle')  to  a  tioriznntal  iron  rod,  as  shown  in  tl 
illustration.     The  drum  is  tlien  hoisted  to  above  the  edge  of  ll 
kettle  by  means  cil'  the  taekle,  and,  af^r  pushing  forward  tl 
]iullev  upon  the  iron  rail  to  diTCOtly  over  the  ccnti-e  of  tlie  k< 
the  drum  is  lowered  to  alx'ut  ■mi'-luilf  the  height  of  the  k<>tti 
and  the  tackle  se<^'ured.     A>'iiter  i,H  then  a<lmitt«l  to  the  kt^ttli 
and  the  drum  from  time  to  time  raised  to  iK-rniit  the  dissolve 
wtda  to  run  out.     The  entire  work,  including  the  dissoKHng  < 
the  soda,  is  effected  at  the  utmost  in  two  hours,  alwul  ten  minute 
of  that  time  being  taken  up  by  preiuring  and  placing  the  drtu 
in  position. 

The  preparation  of  lyos  from  the  carbonates  of  the  alkalic 
re<|uin's  more  cure  and  attention.  The  iiutmnates  found  in  roia 
uierec  in  the  form  oi'  wiKxl-ash,  pota;^h,  and  soda  do  nut  ilcCTwn 
pose  tlie  fats  (with  the  exception  of  rancid  fats,  snch  as  cocounni 
oil  and  ]>ulm-oil)  even  at  a  boiling  heat,  so  that,  to  render  thei 
effective,  they  have  to  be  deprived  of  their  carbonic  acid  witli  tii 
assistance  of  Hrac. 

In  causticiziug  the  carbonates  of  the  alkalies  by  raeana  c 

burnt  lime,  a  oombimition  of  great  chemical  activity  is  furmq 

by  a  simple  exchange;  the  carbonic  acid  of  tiie  alkali  enters  tb 

lime,  while  the  alkali  takes  up  the  hydrosule  of  the  limv, 

Sa2Vi\     +     CaHp,     -     2XaHO      +     t^CO, 

BmU.  Caklnin  Cio-Ile  RiJMiin 

K,CO,     +     CaH.O.     »     2KHO     +     CaCO, 
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•  This  diemieal  proeess  takes-  place,  however,  only  in  treating 
dilute  aolutions  of  the  carbonates  of  the  alkalies.  A  cn^noentrated 
lye  (rf.eHQStic  aoda  or  caustic  lye  again  withdraws  the  carbonic 
aoid  from  the  calcium  carbonate,  the  result  being  a  reaction 
vkieh  .is.just  the  reverse  of  what  the  soap-boiler  has  in  view. 
Ihifl  Texplains  the  important  fact  taught  by  experience,  that  pa« 
taasium  carbonate  treated  with  4  parts  of  water  is  not  rendered 
canstic  at  all,  and  only  incompletely  so  with  5  to  8  parts,  but  is 
oiMBpletely  causticized  when  dissolveil  in  more  than  10  parts  of 
water. 

The  best  and  quickest  method  of  effecting  causticity  is  to 
gvadually  add  slaked  lime  to  a  boiling  hot  solution  of  soda  or 
potash  until  a  sample  clarified  by  settling  no  longer  effer\'esces 
when  poured  into  dilute  add,  which  proves  that  all  the  carbonic 
acid  has  passed  into  the  lime  and  that  the  lye  is  perfectly 
caustic. 

Theoretically,  i.  f.,  with  perfectly  pure  materials,  100  parts  of 
potash  require  40.58  parts  of  lime  to  be  rendered  completely 
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It  is,  however,  found  that  even  with  the  use  of  chemically 
pure  materials  these  quantities  do  not  suffice,  since  pure  calcium 
<'ar}K)nate  is  not  formed,  it  entering  into  a  loose  combination  with 
the  undecomposed  calcium  hydrate  (CaCXJj,  CalljO,  =  basic  cal- 
cium carI)onate  or  calcium  hydrocarbonate),  so  that  only  three- 
quarters  of  the  quantity  of  lime  used  is  effective.  Hence,  a 
larger  quantity  than  the  theoretical  one  has  to  be  used. 

The  carbonates  of  the  alkalies  are  alsc^  rendered  caustic  by 
^troent  in  the  .cold,  the  process  requiring^  however,  a  greater 
quantity  of  lime,  more  dilute  solutions,  and  more  time. 

For  the  preparation  of  lyes  from  the  carbonates  of  the  alka- 
"^,  the  potash  or  soda  solutions  are  generally  treated  with  milk 
<>f  lime  in   large  square  tanks  of  sandstone  or  cast  or  wrought 
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iron.     These  tanks,  Fig.  27,  are  generally  abont  6 J  feet  high 

wide,  and  are  not  j)rovided  with  a  jjorfbratcd  bottom.     They 

frequently  insDrtwi  t«  al>ont  half  tlieir  liei^ht  in  the  ground, 

project  into  the  cellar  where  they  rest  upon  coluuina.     The 

cined  soda  used  hae  the  tendency  of  pacing  into  crystalliaed 

on  coming  in  contact  with  water;  it  settles  on  the  bottom  of 

tank,  whereby  the  crystals  formed  envelop  the  remainder  of 

undissolved,  anhydrous  salt,  and  form  Iiim|ie,  which  can  rnily 

dissiilved  with  difBculty  by  long  and  eoaetant  stirring.     To  avoid 

this,  the  soda  is  best  placed  in  a  peiv 

'''"-  -'■  fotated  iron  box,  which  is  en^peuded 

in  the  tank  eo  as  to  be  even  with  the 

level  of   the  water  in   the   manner 

sliown    in   Fig,   26,     By  the  water 

l>eiictrating  the  perforations,  (njnceo- 

trateil  solution  of  soda  is  constantly 

med,    which,    heiug     apecifieall; 

hcttsncr  than  water,  sinks  to  the 

toni,  making  rfioni  for  non-satuj 

()uanlitics  of  water  until  all  the 

is  dissolved.     A  similar  treatment 

]>ota»li  is  rec'oni mended,  since,  though  it  is  readily  soluble, 

contaminations,  such  an  stones,  etc.,  remain  in  the  box. 

When  BoUition  is  complete  the  necessary  quantity  of  milk  < 
lime  is  added,  and,  alter  frequent  stirring,  the  whole  is  allow 
to  rest  to  permit  the  calcium  mrbonate,  etc.  to  settle.  The  fiwi 
lye  is  then  drawn  off  and  lixiviation  ixintioHed  with  fresh  water. 
Messrs,  Charles  Tennant  &  Co,,  the  extensive  alkali  manufac- 
turers of  St,  Ilollux,  Glasgow,  give  the  following  directions  f<M 
the  preparation  of  lye:  A  layer  of  fresh  burnt  lime — say  n  c 
ures  of  112  ^uunds  each — is  to  be  laid  equally  over  the  t 
of  the  vat,  aud  a  few  gallons  of  water  to  be  thrown  upon  1 
lime  until  it  begins  to  slake  or  fall.  This  layer  is  then  to  ll 
covered  immediately  with  six  hundredweight  of  soda  ash, 
next  layer  with  four  measures  nf  lime  slaked  as  before,  the  fou 
layer  with  the  same  quantity  of  soda  ash.  the  fifth  layer  will 
lime  as  before,  and  the  last  layer  with  the  same  quantity  of  alkaj 
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'  •  Afier  staHding  two  hours,  the  vat  is  to  be  stanched  by  filling 
it  with  water  or  weak  lye  of  a  former  vat;  this  is  to  be  done 
gradnallj.     After  standing  about  fifteen  or  sixteen  hours,  the 
phig  is  to  be  gently  loosened,  so  as  to  allow  the  lye  to  run  off  or 
trickle  clear  and  caustic  after  infiltration  through  the  IkhIs  of 
Kme.     This  is  called  the  first  nnmings.     As  soon  as  the  lye 
onses  to  run  the  plug  is  to  be  tightened  and  the  vat  again  filled 
with  water,  and  after  standing  a  sufficient  time,  to  be  run  down 
to  before.     This  is  the  second  runninr/Sj  and,  worked  together  with 
the  first  runnings  in  the  soap-kettle,  is  an  excellent  lye  and  works 
freer  and  better  than  if  used  separately.    After  the  vat  is  run  dry 
the  contents  are  turned  over  into  another  vat,  covered  with  water, 
and  again  run  down.     This  lye  is  very  weak  and  is  seldom  worked 
in  the  soap-kettle,  being  used  instead  of  water  to  stanch  or  fill 
op  the  strong  or  first-set  vats.     As  soda  ash  is  not  all  equally 
eoluble,  it  is  sometimes  necessary  to  turn  the  contents  of  the  vat 
t>vcr  a  second  time  in  order  to  obtain  all  the  free  alkali ;  but  ex- 
perience and  care  are  the  only  sure  guides.     The  receivers  of  the 
lye  are  generally  much  smaller  vats,  but  it  is  preferable  to  have 
them  of  the  same  size,  it  being  at  all  times  desirable  to  have  a 
sufficient  supply  of  strong  caustic  lye. 

In  factories  working  with  steam,  the  mixture  of  milk  of  lime 
and  soda  solution  is  heated  to  the  boiling  point  by  the  intnxluc- 
tion  of  steam  through  an  iron  pipe  running  to  the  bottom  of  the 
tank.  By  these  means  the  solution  is  more  quickly  and  more 
completely  causticized,  and  the  calcium  carbonate  formed  settles 
with  greater  ease  and  forms  a  denser  deposit  than  in  i)rej)aring 
lyes  in  the  cold  way.  Besides,  the  more  granular  precipitate  is 
lixiviated  with  greater  ease,  so  that  the  loss  of  alkali  is  also 
smaller. 

A  tank  of  the  dimensions  named  (6J  feet  high  and  wide) 
bolds  about  282  cubic  feet  or  about  1780  gallons  of  water,  and 
since  soda  dissolved  in  8  parts  of  water  completely  yields  its  car- 
bonic acid,  2200  pounds  of  pure  anhydrous  soda  or  2420  pounds 
of  90  per  cent,  soda  can  be  employed  at  one  time ;  of  potash, 
however,  only  two-thirds  that  quantity,  since  it  is  only  com- 
pletely causticized  when  diluted  with  12  j)arts  of  water.     The 

tank  is  filled  half  full  with  water,  and  after  suspending  the  per- 
15  f 
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fVirated  iron  box  containing  tlie  soda  or  potash  in  tiie  tank,  tlie 
li([iiid  le  healffll  by  tbe  introduction  of  stciira.  Solution  is  effected 
so  (|iiickly  that  the  total  quantity  ol'  material — fresli  portions  of 
which  are  from  time  to  time  intnxbiced  into  the  box — is  dissolve*! 
by  the  time  the  liquid  has  reacheil  the  lx>iling  point.  Wlieu  thi*- 
is  the  KLsc,  milk  of  lime  is  admitted  from  a  reservoir  pltioetl  a 
higher  level,  or,  what  is  still  better,  the  required  quantity  of  v 
wliiked  lime  is  gradually  brought  into  the  perforated  box. 
the  hot  soda  or  potfish  solution  the  time  slakes  verj'  rapidly 
runs  as  railk  of  lime  thmugh  the  perforations  of  the  bos,  wlifl 
the  portions  remaining  unslaked  are  left  beliiud  in  the  box. 
sample  Li  then  taken  and  tested  for  earbonic  acid  in  the  iiiaii^ 
described  on  page  223.  If  no  effervescence  takes  place,  the  a 
tion  of  lime  is  interrupted,  the  steam  ^hnt  off,  and  after  filUd 
the  tank  with  water  and  thoroughly  stirring  tbe  whole  ecve^ 
times,  the  tank  in  covered  with  a  lid. 

The  nextdny,  the  adeinra  carbonntc  having  settled,  the  ele« 
lye  is  dipjieil  out  with  a  ladle  or  di-.iwn  off  by  nu'aHw  of  a  .«iphor 

Fig,  2S. 


The  siphon  (Fig.  28)  should  be  of  half-ineh  lend  pipe,  and  e 
mats  of  a  bent  tube,  one  leg  of  which  ia  hmger  than  the 

s  provided  on  the  lower  end  with  llu'  cnek  li.     Above  1 
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cock  a  narrower  tube,  oap|>cti  with  a  hollow  rublxT  ball  A,  enters 
the  leg.  By  immersing  the  short  leg  of  the  siphon  in  the  clear 
lye  to  within  an  ineh  or  less  of  the  deposit  of  calcium  c^irbonate 
and  squeezing  the  rubber  ball,  the  cock  lx»ing  open,  the  air  in  the 
siphon  IS  rarefied  and  the  denser  outer  air  forces  the  liquid  up  to 
the  highest  point  of  the  lx?nd,  whence  it  drojjs  by  the  force  of 
gravitation  and  flows  out  in  a  continuous  stream  a,s  long  as  the 
mouth  of  the  short  1(^  is  coverwl  by  it. 

After  drawing  off  the  clear  lye,  water  is  i>oured  over  the  de- 
posit of  lime,  with  thorough  stirring,  until  the  tank  is  about  half 
fnll.  After  allowing  the  mixture  to  rest,  the  clear  lye  is  drawn 
off  into  a  second  tank  and  used  for  dissolving  and  cjiusticizing 
frpsh  quantities  of  soda  or  potash.  Water  is  then  again  poured 
over  the  residue  in  the  first  tank,  the  whole  stirre<l,  and  clarifi(Hl 
by  resting.  This  weak  lye  serves  for  washing  the  residue  in  the 
second  tank.  The  residue  in  the  first  tank,  when  entii-elv  frovd 
from  lye,  is  removed  and  fi-esh  lye  set  in  the  tank  with  the  wash- 
water  from  the  thinl  tank.  The  fresh  lye  is  always  i)repared 
boiling  hot ;  cold  water,  however,  being  used  for  further  lixivi- 
ation. 

Bv  the  hot  method  Ive  of  medium  concentration  only  is  ob- 
tallied,  which,  if  recjuired  of  greater  strength,  is  evaporated  in 
kettles.  The  lyes  prepan^d  by  the  hot  prcKress  have  the  a<l van- 
tage of  lx?ing  entirely  caustic,  /.  e,,  free  from  carbonic  acid  ;  more- 
over, no  further  loss  of  alkali  takes  place. 

A  material  disadvantage  of  the  «)ld  way  of  preparing  lye  is, 
that  the  action  of  the  caustic  lime  cannot  previously  be  accurately 
dotermine<l,  since  the  calcium  carbonate  formed  withdraws  sonie- 
tinics  more  and  sometimes  less  caustic  lime,  the  calcium  hydro- 
<'arl)0!iate,  mentioned  on  page  223,  not  Ix'ing  a  constant  chemical 
^•omhination.  This  is  the  reason  whv  such  Ive  is  at  one  time 
"early  caustic  and  at  another  time  too  caustic,  /.  e,,  contains  too 
"inch  lime,  or,  as  it  is  technically  called,  is  too  hif/h  in  lime,  or 
<'*>ntains  much  alkaline  carbonate,  L  ^.,  is  too  low  in  lime.  Xo 
•lisadvantagc  is  c<^)nnected  with  tho  first  two  cases,  but  when  the 
v'e  still  c^ciutains  carbonic  mi\Aj  notiiing  is  left  but  to  pour  it 
^in  over  lime  or  to  use  it  for^jcocoanut  or  palm-kernel  oils, 
^hieh  sa)>onify  more  readily  on  fljocount  of  the  frc»e  fatty  acids 
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they  contain,  or  to  employ  it  for  grained  aift  srmp  to  facilitatf 
cr\!italIii!ation.  With  nearly  taii,«tic  lyesj  or  those  too  high  in 
lime,  tlie  qnantity  of  fat  to  be  sajxiuified  can  be  readily  ealoii- 
lated,  whifili,  however,  is  not  the  case  without  a  pre\'ioii9  test 
(lieter  mi  nation  of  carbonic  acid)  with  lyes  containing  alkaline 
i^rbonatc.  Hence,  if  a  content  of  alkaline  carbonate  is  refiiiired 
for  tlie  snccees  of  the  soap,  it  is  better  to  add  it  to  gooti  lye.  It 
it*  further  known  that  the  carbonates  of  the  alkalies  do  not  mt 
itpon  tho  fats,  and  in  salting  ont  the  snap  puss  unchanged  ia 
the  wilt-lye.  In  piete-soaps  the  alkaline  carbonate  remains  si 
pended  in  the  form  of  an  emulsion  and  is  of  no  valne  to  the  o 
sinner,  but  rather  an  injury,  since  in  washing  it  dissolves  first,  a 
if  present  in  excess,  attacks  the  hands,  fibre  of  the  clothes,  e 

For  past«-9oaps,  lye  containing  mnch  potnssinm  bih]  i 
chloride  and  sulpliate  cannitt  be  used  ;  sueh  lye  must  first  be  o 
centrated  to  a  certain  degree  in  order  to  separate  the  gre 
^Kirtion  of  the  mentioned  salts. 

In  tills  country  the  sodium  aluminate  obtained  in  the  main 
fartnre  of  soda  from  cryolite  (p.  179),  and  known  as  ' 
rrjtiml  mpoiiifer,"  is  used  tor  saponification  together  with  cnnsHt!* 
soda. 

Pr/jiarrition  of  lye,  frofii  wwxl-aghen. — The  ash,  freed  by  sifting 
from  pieces  of  charcoal  and  senii-carbouized  wood,  is  mixed  aa 
thoroughly  as  ixwsible  with  the  required  quantity  of  lime  staked 
to  powder.  The  mixture  is  placed  in  a  wooden,  or  still  better  in 
an  iron  vat  in  wliicli  is  luscrtcd  a  sieve  bottom  covered  with  straw. 
Hnlticient  water  is  then  nddctl  so  as  to  fiirrn  a  thi<'k  paste,  and  the 
whole  allowed  to  rest  twenty-four  hours.  It  must  bo  nbservol 
that  the  layer  is  everywhere  of  equal  height,  and  no  gutters  arp 
formed  tlirough  which  the  water  might  flow  off  witliout  havtnt; 
previously  absorbed  the  canstie  potash.  Now  jKHir  water  into 
the  yet  empty  part  of  the  vat  and  permit  tJie  lye  to  draw  off. 
The  space  between  the  sieve  and  ai'tual  bottom  must  have  'an 
opening  immediately  under  the  former  so  thai  the  air  can  cscajx-. 
The  lye  which  ci;illccts  between  the  two  bottoms  is  drawn  off  by 
means  of  a  atop-eock  and  carrie<I  to  a  svcontl  vat,  which  is  jire- 
pared  in  tlie  same  manner  as  tlie  fir-t.  It  may  al«o  be  pa=iSO»I  irrtji 
a  thinl  vat,  but  in  every  case  the  quantity  of  water  must  be  so 
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{iHipartioned  that  only  lyes  of  7  per  cent,  caustic  potash  arc  ])ro- 
dnoed.  Lyes  of  this  strength  may  be  used  for  the  saponification 
of  the  &t&  They  contain,  however,  as  a  rule,  such  large  amounts 
(J.potaasium  sulphate  and  chloride  that  muddy  soaps  would  be 
obtained.  It  is  therefore  necessary  to  condense  them  to  22°  to 
2i°  B.,  when,  after  cooling,  the  greater  portion  of  these  foreign 
fliJts  crystallizes  out.  For  use  the  lyes  are  again  diluted  with 
water  till  they  reach  the  desired  strength. 

TegUng  the  lyes. — In  most  soap  factories  the  lyes  are  tested  by 
means  of  an  areometer,  which  is  a  very  convenient  method,  but 
gives  rise  to  great  errors.  The  areometer  simply  indicates  the 
ffecific  gravity  of  the  lyes,  which  depends  on  all  the  substances 
dissolved  in  them,  while  the  soap-boiler  only  desires  to  know  the 
content  of  potash  or  soda.  If  the  soap-boiler  had  only  to  deal 
with  solutions  of  pure  soda  or  potash,  testing  with  an  areometer 
would  suffice,  but  as  the  lyes  contain  a  quantity  of  combinations 
of  chlorine,  sulphates,  etc.,  two  lyes  showing  the  same  degree  by 
the  areometer  may  contain  varying  quantities  of  caustic  alkali  or 
of  alkaline  carbonates. 

The  principal  areometers  used  are  Baume's  and  Twaddle's,  the 
latter  being  chiefly  employed  in  England, 

The  following  tables  give  a  comparison  of  Baume's  degrees 
with  those  of  Twaddle,  and,  at  the  same  time,  indicate  the  dif- 
ferent per  cents,  of  various  alkalies  for  a  more  simple  calculation 
of  the  qoantitios  required  for  the  preparation  of  lyes : — 
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Table  for  the  compc^rison  of  Bauvifs  degrees  vnth  those  of  Twad 
die,  with  specific  gravities  and  statement  of  the  percentage  it 
soda*  and  potash  lyes  af  59°  F. 


«lh 

D^gTi>i€m 

aecurtlioK  to 
Twaddle. 

Specific 
gravity. 

Per  coot, 
•odloni 

by  weight, 
carbouaM.' 

Per  e«Bt.  bj 
wefghl. 

Degreen 

acrordioK  to 

B»aui6. 

CHlclned, 
NatCO.. 

CrTatsUlifld, 
NatCO,+  lOHsO. 

potmaAlaa 
earlMiBflte, 

0.0 

0.0 

1.0000 

_ 

^^ 

^^^ 

0.5 

0.7 

1.0035 

0.33 

0.90 

0.35 

1.0 

1.4 

1.1K)70 

0.67 

1.80 

0.70 

1.5 

2.1 

1.0105 

1.00 

2.75 

1.10 

2.0 

2.8 

1.0141 

1.33 

3.50 

1.50 

2.5 

3.6 

1.0177 

1.71 

4.62 

1.90 

3.0 

4.4 

1.0213 

2  09 

5.64 

2.30 

3.5 

5.1 

1.0349 

2.43 

6.(»4 

2.70 

4.0 

5.8 

1.0286 

2.76 

7.44 

3.10 

4.5 

6.(5 

1.0323 

3.08 

8.84 

3.55 

5.0 

7.4 

l.OCM) 

3.43 

9.25 

4.00 

5.5 

8.2 

1.0397 

3. 86 

10.41 

4.45 

6.0 

9.0 

1.0435 

4.29 

11.57 

4.90 

G.5 

9.7 

1.0473 

4.66 

12.45 

5.30 

7.0 

10.4 

1.0511 

4.94 

13.32 

5.70 

7.5 

11.2 

1.0549 

5.38 

14.36 

6.10 

8.0 

12.0 

l.OJiSS 

5.71 

15.40 

6.50 

8.5 

12.7 

1.0627 

6.04 

16.29 

6.90 

D.O 

13.4 

1.0667 

6.37 

17.18 

7f30 

II.5 

14.2 

1.0706 

6.74 

18.19 

7.75 

10.0 

15.0 

1.0746 

7.12 

19.20 

8.10 

1(».5 

15.8 

l.(»787 

7.50 

20.22 

8,  .50 

11.0 

16.6 

1 .0827 

7.S8 

21.25 

9.00 

11.5 

17.3 

1.0867 

8.25 

22.25 

9.40 

12.0 

18.2 

1.0909 

8.62 

2;^!25 

9.80 

12.5 

19.1 

1.09:)1 

9.03 

24.34 

10.15 

1.^.0 

20.0 

1.0992 

9.43 

25.43 

10.70 

13.5 

20.  s 

1.1035 

9.81 

26.46* 

11.15 

14.0 

21.6 

1.1077 

10.19 

27.48 

11.60 

14.5 

22.4 

1.1120 

10.57 

2S.50 

12.(H> 

15.0 

23.2 

1.1163 

10.95 

29.53 

12.40 

i:).5 

24.1 

1.1206 

11.38 

30.64 

12.75 

Hi.O 

25.0 

1.12.50 

11.81 

31.85 

13.30 

1(1.5 

25.9 

1.1294 

12.22 

32.95 

13.75 

17.0 

2(;.S 

1.1339 

12.61 

34.00 

14.20 

17.5 

27.0 

1.1383 

13.25 

35.61 

14.60 

1-^.0 

1.1423 

13.79 

37.21 

15.00 

IS.  5 

29.4 

1.1474 

14.21 

38.86 

15..50 

1I>.0 

30.4 

1.1520 

14.t^ 

39.51 

16.1M) 

11*.  5 

31.4 

1.1.^)66 

15.02 

40.65 

16.  .50 

2(».0 

32.4 

1.1613 

15.49 

41.79 

17.00 

20.5 

33.  (» 

1.1660 

15.  S3 

42.89 

17.50 

21.0 

34.2 

1.1707 

16.27 

43.89 

18.(K> 

21.5 

35.1 

1.1755 

16.68 

44.93 

18.40 

*  Since  from  18^  B.  iipwanls  the  s<>«l.i  solutious  coiumeiico  to  crystallize, 
the  statements  up  to  34-  B.  refer  to  86^  F. 
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Ikoaddle. — Continued. 


Per  cent 

.  by  weight, 

sodium 

carbonate. 

Per  cent,  by 

ffk 

D^RT^es 

Speelfle 

weight. 

OfffreM 

potasitiuin 

Mc^rMofto 

aceof^ioff  to 

gravitj. 

CHlcioed, 

Crystallized. 

carbonate, 

B&uae. 

Twft4dle. 

NajCO,. 

NI4C08+  lOHjO. 

KjCOg. 

22.0 

36.0 

1.1803 

17.04 

45.97 

18.80 

22.5 

37.0 

1.18.')2 

17.47 

47.04 

19.25 

23.0 

38.0 

1.1901 

17.90 

48.31 

19.70 

23.5 

39.0 

1.19.')0 

18.33 

49.46 

20.20 

24.0 

40.0 

1.2000 

18.76 

50.02 

20.70 

24.5 

41.0 

1.2050 

19.18 

51.26 

21.15 

25.0 

42.0 

1.2101 

19.61 

52.91 

21.60 

25.5 

43.0 

1.2152 

20.04 

.54.10 

22.05 

26.0 

44.0 

1.2202 

20.47 

55.29 

22.50 

26.5 

45.1 

1.2255 

20.94 

56.50 

23.00 

27.0 

46.2 

1.2308 

21.42 

57.80 

23.50 

27.5 

47.1 

1.2361 

22.18 

58.97 

24.(X» 

28.0 

48.2 

1.2414 

22.39 

60.15 

24.50 

28.5 

49.3 

1.2468 

22.77 

61.44 

25.00 

29.0 

50.4 

1.2.V22 

23.25 

62.73 

25.50 

29.5 

61.5 

1.2.576 

23.72 

63.89 

26.15 

30.0 

52.6 

•  1.2632 

24.18 

65.24 

26.60 

30.5 

63.7 

1,2687 

24.65 

66.50 

27.05 

31.0 

54.8 

1.2743 

25.11 

67.76 

27.50 

31.5 

55.9 

1.2800 

25.55 

69.07 

28.00 

32.0 

57.0 

1.2857 

26.04 

70.28 

28.50 

32.5 

58.2 

1.2915 

26.55 

71.65 

29.05 

3.1.0 

59.4 

1.2973 

27.06 

73.02 

29.60 

33.5 

60.5 

1.3032 

27.52 

74.75 

30.15 

34.0 

61.6 

1.3091 

27.97 

75.48 

30.70 

34.5 

62.8 

1.3151 

^^^ 

31.15 

35.0 

64.0 

1.3211 

— 

— 

31.60 

35.5 

65.2 

1.3272 

_— 

^^ 

32.15 

36.0 

66.4 

1.3333 

— i- 

_ 

32.70 

36.5 

67.7 

1.3395 

— 

— 

33.25 

37.0 

69.0 

1.3458 

—^ 

^^ 

33.80 

37.5 

70.2 

1.3521 

^_ 

__ 

34.30 

38.0 

71.4 

1.3585 

— 

_ 

34.80 

38.5 

72.7 

1.3649 

_ 

... 

35.35 

39.0 

74.0 

1.3714 

... 

35.90 

39.5 

75.3 

1.3780 

_ 

36.45 

40.0 

76.6 

1.3546 

— 

— 

37.00 
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Table  giving  the  coiUeM  of  aol'iliona  of  soda*  and  polaah  accord- 
ing to  degrees  Baumi  in  kilogrammee  at  59"  F. 


l>fg!ttM 

ion  UWn 

IW  JiMia 

J, 

IW  ILuri 

IMUUM 

MiMUklloxr 

mull.  kUn' 

HuuLn  kllMr. 

(oouUaMtalT. 

"bITSI," 

ua^  aiitCUv 

poiuti,  K,au> 

uiB*uiif^ 

»dfc  ^^lV 

^,.-h,B#(^fc 

0.«8 

0.7 

2e 

24.97 

H»  * 

1.3Q 

1.Q 

-  27 

30.37 

86.« 

2.U 

2.3 

28 

27.f» 

3M 

2-&* 

3.2 

a» 

29.U 

»1.8- 

3.5Q 

4.1 

30 

30.54 

33.« 

4.48 

5.1 

31 

31  J» 

S5.» 

5.30 

B.O 

3-2 

S3.4t{ 

3II.« 

U.tlS 

6.9 

33 

35.10 

38.-I 

a.  8(1 

7.8 

34 

3S.59 

40.a 

7.65 

e.7 

35 

41.? 

B.53 

8.7 

3tt 

43.« 

11.40 

10.7 

37 

45.4. 

10.30 

11.8 

38 

47.a 

11.29 

12.)f 

39 

49.3 

12.22 

13.8 

40 

51.2 

13.2S 

15.0 

41 

S3.4 

14..10 

](i.l 

42 

55.4 

15.76 

17.1 

43 

S7.7 

1M.87 

ie.4 

44 

(iO.O 

211 

18.00 

IS.S 

45 

62.2 

21 

1II.0.S 

ai-1 

49 

&4.6 

aa 

311.01 

22.2 

47 

(.7.0 

23 

21.40 

23.4 

48 

60.0 

24 

22.51 

f!A.B 

49 

72.2 

■2i 

23.73 

2«.l 

50 

— 

75.11 

*  Since  rrotn  IS^  B.  upwards  the  soda  solutioos 
tht)  statemeiite  up  to  340  B.  refer  U>  6ti^  F. 
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IVUe  showing  the  yi^ld  of  milk  of  lime,  in  degrees  Bavmi,  from 
1  kHogrdrnme  of  caustic  limey  according  to  Edward  Mategcek, 


1  kUagr.  of  eanstio  Hin« 

yteUli  milk  of  lime 

AceordiBfr  to  Baam^. 

Welf^bt  of  the 
milk  of  lime. 

Kilogr. 

1  kilogr.  of  caustic  Hroe 
yieldci  mflk  of  lime 
BCCordiDg  to  Baame. 

Weljfht  of  the 
milk  of  lime. 

1>^fr9—^ 

Lften. 

Degrees. 

Liters. 

Kilogr. 

10 

7.50 

9.44 

38 

3.39 

5.07 

11 

7.10 

9.01 

39 

3.37 

5.05 

12 

6.70 

8.60 

40 

3.35 

5.03 

13 

6.30 

8.20 

41 

3.34 

5.01 

14 

5.88 

7.80 

42 

3.32 

5.00 

15 

5.1)0 

7.43 

43 

3.31 

4.98 

IS 

6.25 

7.16 

44 

3.30 

4.96 

17 

5.01 

6.92 

45 

3.29 

4.95 

IS 

4.80 

6.70 

46 

3.28 

4.93 

1» 

4.68 

6.51 

47 

3.27 

4.92 

20 

4.42 

6.38 

48 

3.26 

4.90 

21 

4.24 

6.18 

49 

3.25 

4.89 

22 

4.16 

6.05 

50 

3.24 

4.88 

23 

4.05 

5.92 

51 

3.23 

4.87 

24 

3.95 

5.81 

52 

3.22 

4.86 

25 

3.87 

5.72 

53 

3.215 

4.85 

26 

3.81 

5.63 

54 

3.210 

4.84 

27 

3.75 

5.56 

55 

3.205 

4.83 

28 

3.70 

5.49 

56 

3.200 

4.82 

29 

3.65 

5.43 

57        , 

3.195 

4.81 

30 

3.60 

5.36 

58        ' 

3.190 

4.80 

31 

3.56 

5.31 

59 

3.185 

4.795 

32 

3.52 

5.27 

60 

3.180 

4.790 

33 

3.49 

5.22 

61 

3.175 

4.780 

34 

3.47 

5.19 

62 

3.170 

4.775 

S.') 

3.45 

5.16 

63 

3.165 

4.770 

36 

3.43 

5.13 

64 

3.160 

4.7H0 

37 

3.41 

5.10 

65 

3.150 

4.750 

The  use  of  the  areometer  and  the  tables  belonging  thereto  for 
testing  caustic  lime  presupposes  the  complete  slackening  of  the 
caustic  lime  and  settling  of  the  lumps  and  grains  of  sand  floating 
in  the  liquid.  It  is  self-evident  that  a  table  which  indicates  the 
quantity  of  caustic  lime  corresponding  to  the  separate  degrees  of 
an  areometer  does  not  possess  the  same  degree  of  accuracy  de- 
manded from  a  table  giving  the  content  of  soda,  potash,  common 
salt,  etc. 
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Tabl6  of  content  of  ca"»Ha  Umr  in  milk  of  lime,  according  tn 
Edward  Slategct-k. 


a™' 

loo  llun 
flOBUIn  kllogr. 

n«r.y. 

P*r  cant, 
olclmo  oilde, 

•s.'ir 

CO. 

BmiH*, 

uiv.c^ 

10 

1«.60 

13.3 

38 

19.72 

20.S 

11 

11.12 

14.2 

39 

19.60 

29.6 

12 

11.65 

15.2 

40 

19.88 

2S.8 

13 

12.1« 

16.1 

41 

19.95 

29.9 

14 

12.  SS 

17.0 

42 

20.03 

30.1 

15 

13.20 

18.0 

43 

20.10 

30.2 

16 

13.72 

18.9 

44 

20.16 

30.3 

17 

14.2S 

19.8 

45 

20.22 

30.4 

IS 

14.77 

20.7 

41! 

20.27 

30.5 

19 

18.23 

21.6 

47 

20.32 

30.6 

20 

1G.68 

22.4 

4S 

20.37 

30.7 

21 

16.10 

23.3 

49 

20.43 

30.7 

22 

ie.S2 

24.0 

50 

20.48 

30.8 

23 

16.90 

24.7 

51 

20.53 

30.9 

24 

17.23 

2S.3 

52 

20.57 

31.0 

25 

17.52 

25.8 

S3 

20.62 

31.1 

26 

17.78 

26.3 

54 

20.66 

31.1 

27 

18.04 

26.7 

65 

20.70 

31.2 

18.26 

27.0 

56 

20.74 

31.3 

18.46 

27.4 

67 

20.7S 

31.3 

30 

18.«7 

27.7 

58 

20.82 

31.4 

31 

18.66 

27.9 

59 

20.85 

31.4 

32 

1S.02 

28.2 

60 

31.5 

33 

19.17 

28.4 

61 

2o!93 

31.5 

34 

19.31 

28.7 

20.97 

31.6 

35 

lfl.43 

63 

21.00 

31.6 

3l> 

19.53 

64 

21.03 

31.7 

37 

19.63 

29.3 

65 

21.05 

31.7 

It  has  been  previously  mentioned  (p.  223)  tliat  to  caiistictf 
soda  or  potasli  are  theoretically  required, 

For  100  parts  polasli      .         .         .    40.6    parta  of  li 


Pnr  100  parts  olciiisd  soda  . 


(40.58) 
53.0    parts  of  lime,  or 
0.53     *'  "      (52.83). 


So  that  with  pure  caustic  lime,  100  parte  of  a 

90  per  c«nt.  of  potash  require  90  X  0.406  =  36.54  parts  of  limH. 
75         "  "  "       75  X  (*-40U  =  30.45      "       " 

80         "        of  soda  "       80x0.53    —42.40      "        " 

60        "  "  "       60X0.53    =31.80      "        " 

The  ciiiiHtic  lime  is,  however,  never  pure,  and  the  wantio 
quantity  of  pure  cau^^tic  lime  has  to  be  supplemented.     Suppw 
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the  alkalimefcric  test,  in  oonnection  with  the  determination  of  the 
carbonic  acid,  shows  a  95  per  cent.,  93  per  cent.,  or  86  per  cent, 
caustic  lime,  a  sufficient  quantity  of  more  lime  to  make  up  the 
per  cents.  lacking  of  100  has  to  be  taken.  The  ealculation  is  a 
simple  equation  and  for  the  above  examples  as  follows : — 


For  soda  .•- 

- 

•   100 

X 

0,53 

95 

100 

X 

93 

0.53 

100 

X 

0.53 

86 

Forpofash 
100 

• 

X  ( 

0.4O6 

95 

100 

X  i 

93 

0.4O6 

100 

X  ( 

0.406 

X;  X    -     55.79  lime. 


X;  X    -     58.05  lime. 


X;  A'    -     61.63  lime. 


86 


X;  X    -     42.95  lime. 


X;  X    =     43.65  lime. 


X;  X    -     47.45  lime. 


The  same  calculation  takes  place  to  causticize  a  sotla  of  >i  de- 
grees or  potash  of  n  per  cent,  with  a  caustic  lime  of  n  per  cent., 
for  instance,  95  or  75  jier  cent. 

=  A';  X  -  53.00  lime. 
=  X;  X  =»  56.53  lime. 
=.  X;  X    »  40.60  lime. 


95 

X 

0.53 

95 

80 

X 

"75 

0.53 

95 

X  ( 

0.406 

95 

80 

X  ( 

0.4O6 

75 


X;  X    =.  43.30  lime. 


An  e.\oess  of  lime  should  be  avoided,  the  insoluble  mass  Iwing 
thereby  unnecessarily  augmented,  and,  besides,  the  slimy  calcium 
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hydrate  doies  not  settle  as  well  as  the  granular  calcium  carbonate; 
which  can  throw  down  onlv  a  dcterniined  quantity  of  caUi^tic* 
lime  as  eo-ciilled  onli'iiini  hydrocarbonatc  (see  page  2"23), 

The  lime  Iniind  in  practiee  eoutains  on  an  average  only  90  pW 
cent,  of  <austit'  lime,  so  that,  generally  apeakiTig,  the  faetor  0.-583 
may  be  takun  for  s*Rla  calculations  and  0.451  for  [Wtash  ealciilar- 
tious,  and  for  wld  lycM  even  0.63  and  0.50.  Tlic  followii^ 
tables  have  lueti  i^lcnlutud  for  the  practice  : — 

Tabic  for  Kfida  and  lime  calctilntinng. 


IDlra  tha  toll  owing 


SI  .3 

77.2 
73.2 


ui.e 

67.2 
52.8 
44.4 
44.0 


89.8 
84.5 
79.2 
73.fl 

68.7 


Table  for  potaeh  and  lime  calculations. 


,«,p.r.. 

r«q 

IrelbefollowUgpwUol 

.liu.-0 

nipert 

0,. 

K^O^  ■ 

90 

45.0 

85 
47.7 

80 
50.7 

78 

70 

68.0 

66 

62.4 

80 

67.7 

66 

73.8 

60 

KH) 

54.0 

81.2 

45.4 

48.2 

51.4 

65.1 

SH.3 

64.3 

70.1 

77.1 

90 

4(1.6 

43.0 

45.6 

48.9 

52.2 

56.2 

60.9 

66.4 

73.0 

8.^ 

38.3 

40.9 

43.1 

46.0 

49.3 

53.1 

57.5 

62.7 

69.0 

80 

36.1 

38. 2 

40.6 

4.3.3 

50.0 

.^4.1 

6il.O 

65.0 

75 

33.8 

35.8 

38.0 

40.6 

43,6 

46.8 

.10.7 

55.3 

60.9 

70 

31.6 

33.4 

35.6 

37.9 

40.6 

43.7 

47.3 

51.6 

56.8 

en 

31.0 

33.0 

35.2 

37.7 

40.6 

44.0 

48.0 

.12.7 

34  8 

4(1.6 

44.3 

48.7 

24.8 

26.3 

27.9 

29.7 

31  .fl 

34,4 

37.3 

40.6 

44.6 

50 

22.5 

■23.8 

25.3 

27.0 

29.0 

3J.3 

33.8 

36.a 

40.fl 

To  caiisti(!ize  a  solution  of  soda  or  potash  of  nnknown  strength, 
determine  tlie  degrees  with  BaumS'a  or  Twaddle's  areometer,  and 
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bqoL  the  qoantity  of  fluid  calculate,  with  the  assistance  of  the 
tebles  oa  page  232,  the  content  of  soda  or  potash  ;  the  quantity 
of  lime  required  for  causticizing  is  to  be  determined  at  the  same 
time. 

Sappose,  for  example,  we  have  600  litres  of  potash  solution 
shoinng  30^  B.,  then,  according  to  the  table,  page  232,  giving  the 
content  of  soda  and  potash  solutions  in  kilogrammes,  6  x  43.6 
«  261.6  kilogrammes.  To  causticize  100  kilogrammes  45  kilo- 
grammes of  lime  are  required ;  therefore,  for  261.6  kilogrammes 

of  potash    — -^  ^  ^'^  or  261.6  x  0.45  =  97.47  kilogrammes 

of  lime,  and  these  yield,  according  to  the  table,  page  234,  giving 
the  content  of  lime  in  kilogrammes,  400  litres  of  milk  of  lime  of 
22|°  B.,  4  X  24.35  -=  97.40  of  lime. 

Hie  following  tables  show  the  content  of  effective  alkali  in  the 
lyes  according  to  degrees  B. : — 
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Table  showing  the  percentage  of  oxides  and  hydroxides  in  causU^ 
soda  and  caustic  potash  lyes,  with  the  corresponding  specific 
gravities  and  areometer  degrees  of  Baiimi  and  Twaddle  ai 
590  JF'. 


D«ffreM, 
Blaine. 


0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

6.0 

(i.5 

7.0 

7.5 

8.0 

8.5 

9.0 

0.5 

10.0 

10.5 

11.0 

11.5 

12.0 

12.5 

13.0 

13.5 

14.0 

14.5 

15.0 

15.5 

1().0 

1().5 

17.0 

17.5 

IS.O 

IS.  5 

1!>.0 

liK5 

2(».0 

20.5 

21.0 

21.5 
00  I) 

*<*<. t> 

23.0 
23.5 
24.0 
24.5 


D  Oft  reel, 
Twaddle. 


Speclflc 
gravity. 


0.0 

0.7 

1.4 

2.1 

2.8 

3.0 

4.4 

5.1 

5.8 

G.6 

7.4 

8.2 

9.0 

9.7 

10  4 

11.2 

12.0 

12.7 

13.4 

14.2 

15.0 

15.8 

1().<J 

17.3 

18.2 

19.1 

2(».0 

20.  s 

21. G 
224 
23.2 
24.1 
25.0 

2(5.  S 

27.tj 
2H.4 
29.4 
3(».4 
31.4 
32.4 
33.0 
34.2 
35.1 

3«;.o 

3"r.(» 
38.0 
39.0 
40.0 
41.0 


1.0000 
1.0035 
1.0070 
1.0105 
1.0141 
1.0177 
1.0213 
1.0249 
1.028(> 
1.03-23 
1.0300 
1.0397 
1.0435 
1.0473 
1.0511 
1.0549 
1.0588 
1.0627 
1.0667 
1.0706 
1.0746 
1.0787 
1.0827 
1.0868 
1.0909 
1.0951 
1.0992 
1.1035 
1.1077 
1.1120 
1.1163 
1.1206 
1.12.50 
1.1294 
1 . 1 339 
1.1 3S3 
1.1423 
1.1474 
1.1520 
1.1566 
1.1613 
1.1660 
1.1707 
1.1755 
1 . 1 803 
1.1  s52 
1.1901 

1.1950 
1.21KK) 
1 .2050 


Gaattie  soda  lye. 


Per  cent. 

Per  eent. 

by  welKht, 

by  weight. 

•odlam 

•odium 

oxide. 

hydroxide. 

0.23 

0.30 

0.47 

0.61 

0.70 

0.90 

0.93 

1.20 

1.26 

1.60 

1.55 

2.00 

1.83 

2  36 

2.10 

2.71 

2.35 

3.03 

2.60 

3.35 

2.85 

3.67 

3.10 

4.00 

3.35 

4.32 

3.60 

4.64 

3.85 

4.96 

4.10 

5.29 

4.32 

5.58 

4.55 

5.87 

4.82 

6.21 

5.08 

5.37 

5.67 

5.84 

6.20 

6.46 

6.73 

7.06 

7.30 

7.55 

7.80 

8.15 

8.50 

8.84 

9.18 

9.49 

9.80 

10.15 

10.50 

10.82 

11.14 

11.43 

11.73 

12.03 

12.33 

12.66 

13.00 

13.35 

13.70 

14.05 


6.55 
6.76 
7.31 
7.66 
8.(»0 

8.:^ 

8.68 
9.05 
9.42 
9.74 
10.06 
10.51 
10.97 
11.42 
11.84 
12.24 
12.64 
13.00 
13.55 
13.h; 
14.37 
14.75 
15.13 
15.50 
15.91 
16.3S 
16.77 
17.22 
17.67 
18.12 


Gaoatle  potash  lye. 


Per  cent. 

by  wetKht, 

potiifBlain 

oxide. 


Per  cent, 
by  weight, 

potaseinm 
hydroxid*. 


0.35 

0.70 

1.05 

1.40 

1.80 

2.20 

2.55 

2.90 

3.35 

3.80 

4.25 

4.70 

5.05 

5.40 

5.80 

6.20 

6.55 

6.90 

7.30 

7.70 

8.10 

8.50 

8.85 

9.20 

9.65 

10.10 

10.45 

10.S(» 

11.25 

11.60 

12.00 

12.40 

12.80 

13.20 

13.55 

13.90 

14.35 

14.80 

15.2(1 

15.60 

16.00 

16.40 

i<;.M» 

17.20 
17.<'.o 
1S.0(> 
18.40 
18.80 
19.20 


0.45 

0.90 

1.30 

1.70 

2.15 

2.60 

3.05 

3.50 

4.00 

4.50 

5.05 

5.60 

6.00 

6.40 

6.80 

7.40 

7.80 

8.20 

8.70 

9.20 

9.65 

10.10 

10..50 

10.90 

11.45 

12.00 

12.45 

12.90 

13.35 

13.80 

14.30 

14.80 

15.25 

15.70 

16.10 

16.50 

17.15 

17.60 

18.10 

18.60 

19.05 

19.. 50 

20.00 

20.. 50 

20.95 

21.40 

21.90 

22.85 


TMeAomtig  the  percentage  of  oxidee  and  hydroxidcn  in  cavulir 
eoda  and  ca"^lic potash  ^/im. ^Continued. 


14.40 
14.74 

IS.IH 
1S.S7 
15.9ii 
10.311 
lU.Tfl 
17.  IB 
17.D5 


21. Id 

21. ns 

21.SIG 
22.35 
22.(i7 


43.0 

1.2101 

43.0 

1.21 S2 

44.0 

1.22X2 

45.1 

1,22.15 

4ti.2 

1.23(18 

47.1 

1.231)1 

4S.2 

1.2414 

4».;! 

1.24ltS 

S0.4 

1.2.'i22 

SI  .A 

1.2S7li 

52.  tl 

1.2632 

S3.7 

1.2(iS7 

54.S 

1.2743 

r>5.!l 

1.281N. 

57.1) 

1.2857 

S(t.2 

1.2905 

51).-1 

I.2!»73 

«i>.5 

1.3ti:i2 

gi.ii 

I.3USI1 

a2.s 

1.3151 

64.11 

l.SL'll 

(15.2 

1.3372 

mi.4 

1.3333 

U7.7 

1.33!1.-. 

lill.d 

J.345H 

70.2 

1.3521 

71.4 

1.35f.5 

T2.7 

1.3941I 

74.a 

1.3714 

7S.3 

1.37W' 

16.6 

1.3»4« 

7C.5 

I.3ill3 

70.4 

1.3HN1 

sn.7 

1.4U4il 

SiLu 

i.4ue 

ftJA 

1.41  S? 

t4.X 

1.42U7 

$6.2 

1.43:jB 

&7.li 

1.441H> 

«(.(' 

1.4472 

3II.B 

1.454S 

32.2 

1.4ltl!) 

n.6 

J.4tilt4 

95.1 

1.4769 

(tU.O 

1.4&45 

DI4.1 

1.4922 

9!l.(i 

1.50011 

111.3 

l.B07!l 

112.8 

Lfiiati 

SU.I2 

3(J.M1 
27.10 


31. (lU 
31  .SO 
32.10 
3U.HS 
3:i.a) 
33.(IIP 
34.40 
35.(16 
35.70 
3(J.30 
Sti.DO 


«, 

aJ>  ij*. 

Cud. He  p. 

u-U  (j*- 

Per  »BI. 

Pi.7™ 

br  -.l.hl. 

by  v>li[hi. 

1.J  wel« 

■..dloni 

[.Olli-lUUI 

hfd  rni  lie. 

ail4r, 

bT.lr»x(d 

1S.56 

ii).6i) 

23.30 

lt>,(IM 

1P.95 

3:i.75 

11I.51S 

2U.S0 

24.20 

2ll.l>» 

211.70 

24.  (i5 

■Jl.hSI 

21.10 

21.(Kl 

21. SO 

25.  iH) 

21.42 

31.!"' 

2(i.lO 

22.(13 

22.30 

■lH.TiO 

22.W 

23.70 

27.00 

2:J.I5 

2.1.10 

2:i.U7 

23..10 

2s!w> 

il.24 

2a.M 

2''.4a 

24.H1 

24.20 

25.30 

24.(10 

2li!35 

2a.bi> 

25.110 

2!I.W0 

2li.3l 

25.40 

2U.P3 

25.M) 

27.31 

2(i.2r, 

3L25 

27.  SO 

2(i.70 

31,  Ml 

28.31 

32.25 

2S.M 

27I50 

32.70 

1     ai.3B 

27.no 

33.20 

1       2i).(« 

28.30 

3:i.T0 

1     n*\n 

28.  SO 

3-1.30 

1      31.22 

211.30 

34.110 

'     ai.K'i 

211.75 

3r).4ll 

3a.47 

.lii.yo 

35.90 

.       33.0H 

3ll.li0 

3Li.40 

,     as.  till 

31  .lit 

3ii.i)0 

34.38 

31.40 

37.35 

34.1MI 

31.80 

37.^0 

35.I!S 

32.2.^ 

3>1.2G 

32.70 

ii-^^TO 

,      3>i.W] 

33.10 

1      37.47 

3:1. 5(' 

3!i.im 

3S,I9 

33.!lli 

4(1.40 

3KH) 

34.4(1 

,      3l).3fi 

:h.i»o 

41.50 

,      3!i.yu 

35.40 

42.10 

'      40.75 

x,.i>:, 

42.75 

I      41.41 

3(i.50 

43.40 

1      42.12 

37.1MI 

44.IRI 

!      42.M3 

37.. ',0 

44.(iO 

4;i.ii« 

3!-.>10 

4.-.  20 

44.3H 

.■18..W 

4...  HI 

1      45.27 

3D.(I5 

4'i.4S 

411.15 

3!'.. 10 

47,10 

,      4il.«7 

411.  ir. 

47.70 

47,  iH' 

4-.30 

4«<.«l 

41.(15 

48.fe6 

(      49.02 

41.50 

4!1.40 
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Table  giving  the  content  of  eoda  and  potash  lye  in  ''ifrgrnnBTi 
according  io  degreen  Baume  at  59°  F.  ,      ,    


IMIItgncoDlii 

fc™; 

BoainBi  ojid., 

kTdroHd..  H.HO 

oxwT'kIu. 

1ir4»xUe,%K 

0.4 

0.6 

0.7 

0.9 

2 

0.9 

1.3 

1.4 

1.7 

l.U 

2.1 

3.2 

s.e 

2.2 

2.S 

3.0 

s.a  . 

2.T 

3.B 

3.9 

4.  If 
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The  correct  proportions  of  the  quantity  of  caustic  alkali  and 
ilkaline  cart>onate  in  the  lyes  being  of  gfeat  importance  for  the 
8006698  of  the  soaps^  it  is  recommended  to  the  soap-lx)iIer  not  to 
depend  on  the  determination  by  Baume's  or  Twaddle's  an^ometer 
ilooe,  but  to  test  the  lyes  as  to  their  content  of  caustic  alkalies 
tnd  alkaline  carbonates.  By  a  simple  titration  of  the  lyes  the 
entire  content  of  caustic  alkali  and  alkaline  carbonate  c«n  l)e  de- 
termined according  to  the  calculation  either  as  caustic  alkali  or 
alkaline  carbonate.  The  content  of  each  can,  however,  be  also 
readily  determined  by  the  alkaliraetric  method,  by  fii*st  itscertaiii- 
iiig  the  total  content  of  alkali  in  a  sample,  and  sepaniting  from 
a  second  sample  the  alkaline  carbonate,  with  the  assistance  of 
barinm  chloride  srjution,*  and  determining  the  quantity  of  caustic 
alkali  in  the  fluid  filtered  oflF  from  the  pi'ccipitate.  The  diff'ei- 
ence  between  the  first  and  second  determinations  gives  the  (juan- 
tity  of  non-causticized  alkali. 

To  test,  for  instance,  a  strong  soda  lye,  weigh  off  40  grammes 
in  a  beaker-glass,  pour  them  in  a  liter  flask,  rinse  the  l)caker- 
glass  with  water,  pour  the  latter  into  the  flask,  and  fill  the  flask 
with  water  to  the  liter  mark.  The  one  liter  of  liquid  contains 
now  40  grammes  of  lye,  100  cubic  centimetres,  therefore  4 
grammes.  Bring,  by  means  of  a  pii)ette,  100  cubic  centimetres 
from  the  liter  flask  into  a  beaker-glass,  color  blue  with  litmus 
tincture,  and  add  by  means  of  a  burette  sufficient  normal  acid  so 
that  the  liquid  remains  entirely  red  after  boiling.  Suppose  now 
21.5  cubic  centimetres  of  normal  acid  had  Ixjcn  used.  To  deter- 
mine the  quantity  of  acid  added  in  excess,  add  carefully,  normal 
alkali  solution  until  the  liquid  acquires  a  perceptibly  blue  color. 
Suppose  the  quantity  of  normal  alkali  solution  used  is  1.5  cubic 
centimetres,  tlien  21.5-1.5,  theixifore  20  cubic  cc^ntimetres  of  nor- 
mal acid  have  l>een  used.  Now  as  1  cubic  centimetre  of  normal 
acid  corresponds  to  1  jjer  cent,  of  caustic  soda,  the  lye  contains  20 
per  cent,  of  caustic  soda,  provided  all  the  alkali  present  is  amstic 
soda. 

Now  take  by  means  of  a  pipette  100  cubic  c*entimctres  more 

*Tkc  bftriam  chloride  forras  with  the  alkaline  carl)oi)atP  barium  carbonate^ 
*Uih  ii  intolabla  in  water,  and  soluble  alkaline  chlorides,  which  are  nut 

If 
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from  the  liter  flask,  bring  them  into  a  beaker-glasR  and  add 
barium  chloride  until  &  precipitate  is  no  longer  formed.  Allow 
the  precipitate  to  settle,  then  filter  through  a  paper  filter  in  a 
glass-funnel,  and  wash  the  residue  upon  the  filter  with  distilled 
water  until  the  liquid  running  oiT  from  the  funnel  no  longei 
t«)lors  rod  litmus  paper  blue.  Now  color  the  filtrate  blue  witli 
litmus  tincture,  and  titrate  with  normal  add.  No  carbonic  acid 
iKjing  present  to  endanger  the  appearanoe  of  the  color,  boiling  ol 
the  liquid  is  not  required.  Suppose  for  the  second  titration  16 
<nibic  centimetres  of  normal  acid  had  been  used,  then  the  lye  con- 
tains My  per  cent,  of  caustic  soda.  The  differencse,  4  per  cent, 
l>etwcen  the  first  and  second  titration  gives  the  quantity  of  no»- 
eausticized  soda.  This,  being  present  as  carbonate,  was  in  the 
fii-st  titmtion  calculated  as  caustic  s(xla,  and  we  must,  therefore, 
recalculate  according  to  the  ec|uation,  40  :  53  «  4  :  ;r  ««  5.3. 
Hence  the  lye  ctmtains  16  per  cent,  of  caustic  soda  and  5.3  per 
<vnt.  of  sodium  carbonate. 

The  metluMl  of  testing  potash  lye  is  the  same,  excej)t  that  66 
grammes  of  lye  are  weighed  ott*  and  increased  to  I  liter.  Deter^ 
mine  first  the  total  content  of  alkali  in  100  cubic  centimetres,  and 
tiic  caustic  ]H)tjt«h  in  another  100  cubic  c"!entimetrcs  after  sejKirat- 
ing  the  potassium  carbonate  with  barium  chloride.  The  potas- 
sium ("arl)onatc  is  (ralculate<l  from  the  differena^  l)ctwecn  the  first 
and  second  titnition,  taking,  however,  into  consideration  that 
<austic  i)()tash  is  to  potassium  carbonate  as  o()  :  GO. 
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CHAPTER  X. 

MACHINES  AND  TTTENSIIi^  FOR  THE   MANUFACrirRE  OF  SOAP. 

Kdiles, — Kettles,  called  in  England  soajvpans  or  copjXMN, 
are  vensels  in  which  by  moans  of  heat  the  .soap-boiler  combines 
itty  l)odies  with  lyes  of  {K)taj^h  or  scxla  to  form  soap.  Their 
<liniensions  varj'  aeconiing  to  requirement,  an  allowamv  of  14 
otibic  feet  being  generally  made  for  each  220  jxinnds  of  fat  to  lx» 
«i|Kmifietl.  The  older  style  of  kettle  em})loyiHl  in  .smaller  facto- 
ries for  lK>iling  soap  over  an  ojkmi  fire  consists  of  two  parts,  of 
^vhich  the  lower  one,  the  actual  kettle,  of  rast-iron  or  copper,  is 
^  ill  luasonr}'  .so  that  the  heat  acts  upon  the  l)ottom.  The  upper 
portion,  the  so-4;alUHl  curb,  is  a  hollow  cone  of  iron-lx)und  .staves 
niade  to  fit  the  flange  of  the  lower  portion,  ami  can  Ix*  made  t«> 
extend  as  high  as  desired.  The  cone  .*itands  erect,  but  should  ix» 
Jitnmgly  and  tightly  fastened  and  joiDcii  to  the  lower  portion. 
In  this  way  a  kettle  may  l)e  enlarge<l  at  much  less  cost  than  for 
A  kettle  whollv  of  iron.  Should  there  be  .^Jcvcral  kettles,  tlu»v  arc 
\A'MVi\  on  a  line  with  (?ach  other  and  over  a  furna(»<?  IxMie^ith.  To 
'ikIi  kctth?  a  ])i]x»  of  about  two  inches  diameter  is  adai)tcd  which 
^*rves  for  the  <lischarge  of  the  sub-lye. 

The  more  nKxlern  ki^ttles  arc  of  the  shape  shown  in  Eig.  20, 
Hn<l  jrcncndly  constructed  of  wrought-iron  ])latcs  rivct(Hl  togctluT. 
'^»nie  kottks  have  flat  Ix^ttom.s,  others  have  convex  or  concavt* 
^*>tt()nis.  Exiwrienw  has  shown  the  latter  arrangcmcut  to  be  th<* 
^'^l  and  most  <M)nvenicnt  for  use.  With  an  ojxmi  fire  the  heating 
Pi'^os  arc  generally  allowed  to  pass  under  the  lx)ttom  of  the  kettle 
Jind  from  there  arc  conductcn]  upward  and  around  the  kettle,  and 
Anally  into  the  chimney  flue.  With  the  high  temjKM-ature  of  the 
licatinjr  erases  fornnxl  bv  the  combustion  of  th(i  coal,  the  bottom 
'►niio  kettle  suffers  cHUisidenibly  if  plac(Ml  immediately  over  the 
i:rat<»,  and  scorching  of  the  .soap  can  only  lx»  preventcMl  by  very 
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curt-ful  handling  of  the  fire  and  cunstniit  stirring.     This  evil  j 
oveKvme  by  the  miiiiiier  of  bricking  in  tin;  kettles  as  stiowajj 


Fig.  aO.  Tlic  rliBnic-tcrislio  fruhire  of  tliie  nrrnngement  is  a 
l)ntterting  un-U  Jilacn-d  bitwccn  the  btittuiii  uf  the  kettle  and  tlit' 
grate,  m  that  thi-  Hiiinf,  before  it  reaches  the  bgttuni  of  the  ketlie, 
yields  ujj  its  rtrojig<.*st  bnit  by  passing  under  thit^  arch. 

The  heating  gast-M  (Icvelnptil  itiion  the  gnitf  «,  Iwlow  which  is 
tho  ash-pit  b,  pnes  over  tlie  fire-bridge  e  into  the  chnnnd  r,  which 
is  wvcred  by  the  fire-proof  areh  </;  oil  the  end  of  the  elianoel  t, 
die  gast«  ascend  iipwartl  into  the  verti*^!  channel  /,  and  finally 
reaeh  the  b(jttom  of  the  kettle  through  the  flue  f/.  .\fter  paeniig 
under  (he  bottom  of  the  kcttk-  they  aseend  npward  thrui^h  the 
inelined'Clmnncl  h  into  the  Interul  tine  i  rinining  entirely  aroawl 
the  kettle,  and  ut  k  \msn  into  the  ehinmey  Hue.  The  circulutJon 
uf  the  gasec  around  the  kettle  i»  eflV'cled  by  tlie  briek  partitji>u  / 
bfiilt  in  the  ttiie  /.  m  U  n  hcnuetieally  eloiied  luunhnle  for  clean- 
ing the  tines.     The  space  n,  located  nearly  behirii!  (he  liit-bridge 
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r,  serves  for  the  reception  of  flying  aslios.     It  is  clased  iit  o  i>y 
Im'ckwerk. 


TIio  alxtvc  arrangement,  which  ha-s  pi  \ih\  \cn  -itHfioton  n 
prartire,  i>cnnits  the  adjiistnicnt  f  aii\  de-ii -(l  =]xciil  contn 
vances,  a*,  for  instance,  tlic  Bniokelcsft  tfunbn.stion  of  t!ie  toat, 
ilischarg^-eocks  fur  tlio  sub-lye  and  Sfiap,  etc. 

A  kettle  provided  with  a  curb  and  hc!ite<l  over  nn  niion  fire  is 
shown  in  Fig.  31.  The  kettle  is  constnictwl  of  wronght-iron 
platcf,  and  the  curb  f/ff,  which  exjiund?!  into  a  cone  to  afford 
Kpace  for  tlic  soap  to  rise,  of  brick  thoronglily  cemcnttyl.  The 
Sre-pl&ce  B  is  wparnted  from  the  ash-]iit  H  by  tlie  grate  r.  Ilie 
firr,  after  striking  the  bottom  of  the  kettle,  passes  through  tlie 
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regelated  by  the  admission  of  more  or  loss  st^am ;  the  kettles 
wffer  less  damage,  all  scorchin;>:  is  avoided,  sapoiiifiiuition  is  more 
qttiekly  and  completely  cffeeU»d,  and  purer  and  whiter  soaps  an* 
obtained.  We  would,  however,  remark  that  the  steam  serves 
only  for  the  actual  formation  of  the  soap;  the  actual  boilintj^  t<» 
the  80-caIled  curd  or  grain,  whereby  an  evaporation  of  wiitcv 
takes  place,  can  only  be  effwted  over  an  open  fire. 

The  first  manufacturers  who  used  steam  <lis<*hargt?<l  it  direetly 
into  the  mass  of  soap  ;  the  result  wx^  titat  tiie  water  prodnciMl  by 
tlw  eoDileiisation  of  the  steam  considerably  WTakencsl  the  Ives 
U-sed  to  :»{)0Qify  the  fat.     The  next  idea  was  to  cause  the  steam 
to  circulate  in  the  kettle,  within  a  double  easiuj::,  in  such  a  man- 
ner that  the  water  produced  by  the  condensation  of  the  steam 
j*hould  not  mix  with  and  weaken  the  Ives.     This  svstem  is  still 
in  use  in  some  establishments,  but  it  has  the  inconvenience  that 
the  sides  of  the  kettle  are  heated  too  mu(*h  and  the  bottom  not 
enough,  the  jesult  being  that  cbidlition  nev<T  proan^ds  very  n^^u- 
brlyand  is  more  pronounced  on  the  sides  than  in  the  centre.    In 
new  factories  the  soap  is,  at  the  present  time,  directly  heated  bv 
mcans  of  steam  circulating  in  a  wrought-iron  coil  j>laced  ai)out  »» 
to  4  inches  above  the  bottom.     Fig.  32  shows  such  an  arrange- 
ment with  dinKit  and  indirect  steam.      G  is  the  kettle  of  wrouy:ht- 
iron  plates;  JIHIIHsi  wooden  jacket  about  IJ  inches  thick,  to 
j»revent  too  rapid  cooling  otJ*  in  winter.     A  is  a  stoj)-cock  on  the 
main  steam-pipe ;  B  and  C  stop-cocks  on  the  j)ipe  system  con- 
nwted  with  the  direcrt  and  indirect  coils.     I)  is  a  safetv-cock,  J  J 
ciK'k  for  regulating  the  water  condensing  in  the  steam-coil,  /  lye 
ns(»rvoir,  i*' discharge-pi[>e  for  the  sub-lye.     The  stopcock  /pre- 
vents the  lye  or  soap  from  rising  back  into  the  steam-pipe  K 
aft<?r  the  ojwration  is  finished.     The  size  of  the  pipes  depends  on 
that  of  the  kettle;  generally  they  have,  however,  a  clear  diameter 
of  I J  inches.     The  cocks  A  and  IJ  are  provided  for  the  sak(?  of 
safetv,  so  that  in  case  the  cocks  B  and  Care  not  ai)-;olutelv  tijrht, 
the  steam  can  nevertheless  be  prevented  from  entering  the  kettle. 
After  finishing  each  boiling,  the  cotiks  .1,  /?,  and  C  are  c1os(h1 
and  the  cock  D  is  opened.     In  case  the  cock  A  is  not  tight,  the 
steam  (»s^'af)es  from  IJ  without  fear  of  danger. 
Kettles  of  colossal  size,  capable  of  turning  out  50  tons  of  fin- 
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islied  soap  at  one  oppnrtinn,  are  by  no  ut^tm^  iiiKwmmon,  ami 
siiuic.  of  ihe  large  factories  in  this  country  have  built  even  still 


lanter  kettles,  ntiuirinir  a  biiilcliHg  of  three  stories  to  conl 
them.  Kettles  whose  contents  «re  boi'lwl  by  steam  may  be  of; 
desired  shape,  circular,  oval,  or  ri-clniij^iilar,  pnividod  tliat 
steam-pipci^  bo  carried  into  thcconiera(il'anr)aii<]  beitoarraii: 
wi  to  instire  uniforriiitv  of  ebullition  thixHiglioiit  the  whole 
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Tli'-n-  is  iKi  nPwwMn-  ]iro|M>rtiitii  bctwwu  didriintor  and  depth  ;* 
III  l-Iii|(lftDcI  the  diauietw  is  to  dcjjth  o»  1  to  1,  or  1  to  1.2<i,  or  I 
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•    to  1.5,  while  in  this  coiiatr}'  the  ratio  is  increased  as  fiir  as  1  to  2^ 
1  to  2.5,  and  1  to  3. 

Fig.  »33  shows  a  steam  series  arranged  for  three  kettles,  eack 
lK?ing  used  only  for  a  certiiin  kind  of  soap.  G  is  the  main  pipe 
or  feeder,  which  is  attached  to  the  steam-boiler,  Wy  of  the  estab- 
lishment. It  is  stationary  and  cenerallv  fitted  lu^ainst  the  wall 
immediately  above  the  kettles.  The  latter  are  partly  of  iron  and 
j)artly  of  wood,  the  upper  portion  or  curb  A  being  of  wood,  well 
h(K)|K»d  n>und  by  iron  rings,  and  the  lower  j>ortion,  i),  of  cast- 
iron,  and  so  shaped  that  the  worm  may  hug  closely  to  the  sides 
without  loss  of  room  and  the  "  blow-pipe"  fit  snugly  to  the 
bottom.  For  the  convenience  of  drawing  oif  the  spent  lye  there 
are  attachetl  a  pipe  and  cock  /.  Each  of  the  kettles,  renting  upon 
a  hollow  pile  of  masonry,  31,  is  furnishetl  with  a  welded  wrought- 
irou  worm,  which  cx)nnects  with  the  main  fealer  at  X,  and  serves 
as  the  boiling  medium  of  the  soap  {>aste.  The  steam  is  let  on  or 
off  by  oj>ening  or  shutting  the  cock  H,  and  the  waste  steam  is 
conduetod  through  the  other  end  of  the  worm  X,  which  passes 
ui)ward  bv  the  side  of  its  inlet  and  thencje  out  in  any  convenient 
way  through  the  wall  of  the  factory.  Also  affixed  to  the*  main 
locder  is  another  i)ij)e  with  a  stojMJOck  attached,  and  leading  im- 
incMliately  downwards  to  the  bottom  of  the  kettle,  whore  it  is  fitted 
to  a  circular  iron  tube,  pierced  around  its  circuuiferenct*  with 
holes.  It  is  s(*t  immediately  below  the  worm  and  is  called  the 
"  l)l()w-pi|M%"  serving  to  give  additional  heat  occiLsionally  to  the 
contents  of  the  kettle,  as  well  as  to  stir  it  up  wIkmi  necessary — an 
o]>enition  more  effectuallv  executed  in  this  wav  than  bv  a  (^nitch 
in  the  hands  of  a  workman.  The  whole  interior  arrangement  of 
the  boiling  kettle  is  s(hmi  at  the  figure  A  I),  the  worm  detached  at 
K  and  the  *'  blow-pipe"  at  L.  These  kettles  are  workeil  much 
in  the  same  manner  as  the  ordinary  ones  over  an  open  fiixi,  exwpt 
that  they  require  less  attention. 

An  api)aratus  for  heating  with  steani,  combined  with  a  me- 
chanical motion  fi)r  stirring  the  liquid  in  place  of  the  ordinar}' 
hand-crutch,  is  shown  in  Fig.  34. 

In  the  kettle  A  moves  in  the  stuffnig-box  Fix  verticsil  shaft  i), 
hollow  both  in  its  u|)per  and  lower  parts  but  solid  in  the  middle; 
it  is  set  in  motion  by  the  shaft  J/ with  pulley  iN'by  means  of  the 
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set  of  grarings  L.  On  the  vertical  shaft  I)  the  iipiwr  liollou' 
]»art  18  connected  with  the  lower  hotlow  part  bv  Ijent  pipen  H, 
wbich  are  fastened  to  the  frame  K.     The  Iwwer  part  of  tin-  shaft 

Fig.  34. 


i^  ninri  through  the  bottom  of  the  kettle  .4,  fitfinf»  siiffieiciitly 
'ijllil  to  prevent  the  soap  and  lye  from  est-apiijg,  yet  \nofv.  ciioiifrh 
to  be  turned  with  ease.  To  heat  the  contents  of  the  kettle,  steam 
is  admitted  into  the  vertical  shaft  D  and  the  serpentine  pijx's  H 
oonnpcted  with  it  by  opening  a  co<rk  on  the  steam-pipe  (j.  The 
WHidensed  water  is  drawn  off  at  E,  while  the  pi)>e  t',  which  is 
piwided  with  a  cock,  serves  for  the  diseiiarge  of  the  sjwnt  lye. 

By  the  intimate  contact  of  the  fat  witli  the  lye  ctFcfrted   by 
the  stirrer,  saponification  takes  place  in  an  extraordinarily  short 


A  still   more  advantageous  process  is  boiling  the  soap  with 
superheated  steam.     Fig.  35  shows  the  arrangement  ol'  siteli  an 
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apparatus.  A  in  a  steam-boilir  of  ordinary  i>oiistniclion,  S  I 
stcuin-pipe  provided  ivith  a  stoi>-oock  C,  and  leads  to  the  s 
hpnter  D,  The  pipe  A'condm^ts  the  superhcatwl  stenra  from  i 
siiperlieater  D  to  the  retviver  /*,  Connw-tttl  with  the  ir-oeivi 
is  a  ]»]«  G,  which  supplies  air  from  &  fortw-puinp,  the  admisfl 
iifair  iwiiig  regtilafwi  by  the  valve /f.  The  air  is  eonduct 
througii  the  pi[>e  J  into  the  receiver  F,  where  it  mixes  with  ) 

Fig.  3B. 


superheated  steam,  ami  i?s  thin  iutnxlm-ed  into  tlie  apjMirad 
This  is  pft'ected  from  the  mniu  feeder  K,  fn)ra  which  it  i; 
diu.'ttd  by  the  pi|>e6  /.,  provided  with  Btop-cocks,  into  the  se| 
kettles.  The  pipes  L  are  connected  witii  the  vertiml  pipes 
whioh  lire  [lertbrated  on  one  side,  and  are  revolved  by  ijie 
tnre  of  air  and  steam  is.sHin(;  from  the  [lerforationf,  thu»  effe 
a  stirring  of  the  contents  of  the  kettle,^.  O  Ls  a  tank  fci 
ing  the  sjtent  lye  disclmrjiitl  into  it  by  incHiis  of  ciwiks. 

The  manner  of  t-ondnetinp  the  ojiemtion  is  an  follow 
lye  and  fats  being  iutrodueed  into  the  viitH  Jr  .1/,  suiierheated 
gteum  alone  is  introdnced  from  the  superheater  J)  through  the 
pipess  and  connecting  piwes  E,  F,  K,  L,  and  tlie  mass  boile<L  If, 
now  the  mass  is  to  be  stirred,  air  in  introdnced  into  tlio  npporal 
by  o|»ening  the  valve  //.  It  will  be  seen  that  the  workninn 
perfeet  control  yf  the  operation,  being  able  by  einii^y  tumitig 
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vkV^C  ot  H  to  increase  or  diniinUh  the  heat,  or   to  stir  or 
leave  the  contents  of  the  vata  M  M  at  reat. 

To.  prevent  the  contents  of  the  kettle  fn>ni  rimn^  uiid  Ix>iHng 
over,  as  they  are  apt  to  do  when  sapouifi<!ation  is  taking  plai-c, 
ami  also  later  on  after  the  steam  is  tunietl  off,  a  little  piece  of 
mai'liiner}'  may  be  us^.  It  eonaists  essentially  of  il  jhuWIc- 
wlifol  formed  of  fonr  paddles  of  strong  wide  hoop  iron.  Figs. 
36  and  37  represent  the  apparatus.     The  shaft  of  tlip  wheel  rests 


Pig.  36. 
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in  a  joonul  in  the  rim  of  the  kettle,  and  is  oct  m  motion  h\  a 
cnuik  or  a  suitable  gearing.  On  the  nm  of  the  kettle  opi»oMte 
the  paddles  are  fastened  a  couple  of  sheet-iron  plates  to  pR'vcnt 
the  splashing  over  of  dmp«  of  soap. 

In  most  small  factories  the  tilling  is  enitehed  into  the  finlsheil 
soap  by  means  of  hand-cnitchcs.  The  following  apimratu.s  is 
reooramended  as  a  substitute.  In  the  ceiling  of  the  tiiitory  im- 
mediately over  the  centre  of  the  kettle  is  fastened  a  strong 
wo«Mlcn  pulley  over  which  runs  a  rope.  T()  this  ropo  is  sus- 
pended the  crutch  of  iron  or  wood,  Fig.  38,  the  Imndle  of  which 
should  reach  from  the  Ixtttom  to  the  rim  of  the  kellle,  or  soiix'- 
wliat  aWve  it  Somewhat  below  the  riiu  of  the  kettle,  about 
even  with  the  ordinarj'  level  of  the  soap  to  be  filli-d,  is  insi'rteil 
ID  the  handle  of  the  crutch  an  iron  or  wiKiden  guith'-ivx.!,  with  the 
adsistance  of  which  the  crutch  can  be  movo<I  in  every  direction, 
and,  if  rec^uired,  pressed  down,  thougli  a-s  a  nile  it  fiills  down  by 
its  own  weight,  which,  however,  shoul<l  not  exceed  '12  to  32 
pounds.  The  lower  jtortion  of  the  crutch  may  W  couvoniently 
twice  as  lai^  as  that  of  an  ordinary  hand-crutch.     One  work- 
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man  hoists  tiie  cnttch  up  by  means  of  the  rope  vrtiile  aaodier 
(linK-t!4  it. 


In  tlii.<  coHiitry,  whore  the  resin^jraiii  soap  i«  jjtnerally  fillwl 
with  stxlii  Mihition,  i^jHt^iul  mixing  ninchincsiirc  in  use.  Fi^.  :{!t 
^hijw'w  suHi  iin  ttpi»anitus  constnirtcd  hy  A.  Dull,  of  dov^'hirul, 
Ohio.  It  JH  constnictwi  outin'lv  of  inm  iinti  provith-tl  with  a 
sufi'ty -valve.  In  an  iron  cvliiider  «,  alxmt  4  ii?<'t  in  dianioter 
iiiid  of  tlip  sjunc  lieijiht,  ami  provi(]e»l  WIuw  with  an  aiK'rtiin', 
which  I51II  l>e  nh)S(Hl,  is  pliicotl  a  scw»n(l  i-ylimlcr  f>,  almnt  21  fli't 
in  (liainefcr,  wliidi,  however,  does  not  reai-h  to  the  hottom  hut 
pe.-'ts  npon  lejrs,  c,  4  to  o  inehes  hijrii.  In  this  eylinder  n-volves" 
an  AiiliinKsh-sni  ^i-ew  '',  the  lower  |)ivnt  of  which  nmtt  in  a 
stc]i-lK'!irin}r.  Tlio  ui>|H'r  i>art  ends,  how('V<'r.  in  a  shaft,  whieh 
runs  in  a  jonnial  i>lacod  in  the  transverse  i\  and  Iniirs  the  ciniicid 
flriviiiy:-whccl  ./',  whicli  cntohes  into  the  sniallcr  frcarin|;;  li  keywl 
ojtiin  the  shafl//.      Wlien  tlu>  :ij)])ardtus  is  set  in  motion,  the  sonp 
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is  Iskcn  tip  by  the  screw  passing  (!l((se  to  tlio  buttom  and  oon- 
wm\  upwurd,  where  it  Ikll.-J  into  tin-  outer  cvlindcr,  this  Mas 

I'linliuned  until  in  ilie  cimrse  f if  abmit  ten  minutes  it  is  intimately 
"liw!. 

Fis.  nil. 


itniip  fmiiieK — Tiiia   name  is  jriven   tn  reservuira  of  wmul   \\t 

Dn,  into  which  the  Koap  i»  niu  when  drawn  from  the  keitk-,  in 

4rr  thut  it  iu»v  i'*!"!.     They  must  hp  so  arrniiged  that  ihey  lain 

^itfily  and  vi>nventeu(iy  taken  a|>art  and  put  togirher  and 

pA^y  tight  m  &••  imt  to  |H'rmit  any  leakiq^  of  the  warm  liijaid 

Tbey  (irdiniirily  havi*  \\w  form  of  a  piirollehignnn  ;  ihrir 

x'ary  HRimtin^  to  tiie  t|iuintity  of  .wap  In  ho  nin  into 

1, mid  are  ^netally  npnlated  liy  the  <npaeUy  of  the  UeMh-. 

f[f'   mnnK — '^in■^e   frames   are   made   of   oak   or   pine. 

i«k   are  (.•o.^tly  and   have  tlie  disiidvantnjr''  of  {■ohtrinp 
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the  soup;  the  othe«  Ho  not  present  this  ineouvenienre  and  a 
be  preferred.  lu  this  cotintrk'  wiHxlen  fninies  are  generally 
Htructed  in  tour  movaltle  »e<-tioiie  made  of  pine  boards  about  tw( 
or  tliree  inehes  thick  and  lined  with  verj'  tldn  sheot-iroo. 
aeetieiie  should  fit  closely  upon  eaeh  other  when  piled  in  a  sen 
The  bottom  of  the  frame  may  \>e  made  of  wood  or  of  brick ; 
the  ease  of  niottled-ciii'd  soap  it  is  convenient  to  have  a  well  i 
tlio  bottom  to  i-eocive  tlie  lye  wliieh  dmius  from  tJie  soap.  Whel 
the  soup  in  cold  tiie  wotxlen  fmmis  are  liHed  otF,  one  at  a  tirei 
and  the  st}B.[i  remains  upon  the  bottom  ready  to  be  divided  i 

Kg.  411. 


Itaifi.     Fig.  40  ^hoM'g  a  frame  of  five  sections  ready  for  receivlii| 
tile  siiajt-puKte.     A  single  ;ie(-tion  is  shown  in  Fig.  40  (li),  and  t 
botti^ini  of  the  frame  in  Fig.  4(t  (;i). 

The  German  I'rames,  like  those  of  this  coiuitry,  are  also  r 
strueteil  so  tliat  tliey  may  be  readily  taken  apart,  being  set  ii 
nuts  and  serewH,    Their  floors  arc  also  movable.    Tliey  couiHt^  d 
two  layers  of  deal  boards,  in  the  upiierof  whifh  are  fonrgroova| 
fitting  with  the  projei-tions  in  Uie  sides.     The  two  narrow  & 
are  also  supjxtrtcd  nn  tJie  inside  by  cross  pieces.     All  the  h 
ai-e  sli-eugthened  by  ■'uppoi-ts.     AV'licn  the  several  parte  are  pid 
t^tgether  tlie  bolts,  serew-ent  at  the  other  end,  have  only  to  I 
inserted  thi-oU)£;li  the  projecting  iwirt-s  of  the  lungtir  sides,  t 
made  liwt  by  tlie  nut#i  on  the  end,  to  form  tlie  whole  into  a  s 
liox.     A  eintli  spread  over  the  liottom  pwventi*  any  soap  i 
passing  the  holes  through  which  tlie  lyo  ilniins  otf. 
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Fmintx  of  iron. — Thev  are  of  the  same  form  as  the  wcxxlcu 
frames,  imd  are  Ixst  coiiatnictod  of  stout  sheet-iron  pnt]>erly 
Jttengthened  to  prevent  biilglug  out.  Figs.  41  ami  42  Aww  an 
iWD  frame  constructed  of  ber*  sheet-imn  alH»ut  il.l"  inch  lliiok 
and  atrengthened  by  flat-irous,  angle-imus,  Hiid  T  i'lms.  It 
nmsists  <if  four  tikle  pieces  and  a  bottom  and  can  bo  taken  3))nrt. 
Id*  cotistruction  is  as  follows:   The  sidee  and  bottom  are  siiffi- 


Vig.  -11. 


Fig.  ■!2. 


or  the  Fnime, 
I,  groovet  In  tbu  Hat 


I'irtitly  strt'iigtheneil  by  angle-iruns  and  stays  of  T  '>■""■  I"'"^' 
artual  iron  bottom  13  fast(>ned  to  a  -wi-ond  wooden  bottom  of 
ifmnU  alxiut  one  ineh  thick,  the  whok-  i-cstnig  iipim  Mining 
W')'>den  beaiiiM,  or  upon  wheels.  The  nuumer  of  stiffeuin}!  the 
fmuif.espeirlally  thpniimlieratidthitf&neiwof'thestayHof  T  ii"on, 
<^te))Fnd8  mi  the  <1imea«ionH,  frames  with  a  capacity  of  44'K)  (xxnidt^ 
bring,  for  iastanee,  provided  with  tour  stays,  those  holding  HHW 
psundfi  witli  six,  and  tm  on. 

The  long  sfrew-ltolts  on  tlie  top  of  the  frame  serve  to  keep  the 
w^  at  n  pntper  distance  from  cai-h  other,  so  thai  the  bln<.-k  of 
«»ip  formed  in  the  frame  presents  an  exactly  rectangular  shai»e 
:iiu!  perfectly  U-vel  surfaces. 
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All  absolutely  tight  and  close  joint  is  cfFeiited  by  tie  ]i»\{i 
round  and  exactly  planed  edges  of  tlic  augiilar  troiis  fitting 
grooves  also  exactly  planL-d  in  the  flat-irons  us  shown  in  t"^. 
The  sides  are  oonnwtcd  with  eiuih  other  and  with  tlie  bottom 
screw-Irolts  about  2j  inthos  Irmg, 

The  frame  is  put  together  in  the  following  simple  manner 
The  workmen  place  fii-st  ono  of  the  long  sides  of  it  in  the  groove 
of  one  of  the  long  aides  of  the  bottom  plate.  While  one  work- 
man supports  the  side,  tlio  other  faslenn  it  to  the  bottom  by  pnsli- 
iiijj;  from  below  one  of  the  shoi-t  screw-bolts  through  each  of  the 
twti  bolt-holes  and  tightening  the  screw.  One  of  the  workmen 
tlieii  places  one  of  the  short  sides,  which  he  con  easily  carr^-, 
exactly  in  the  groove  of  one  of  the  short  sidea  of  the  bottom, 
sw-nring  it  to  the  bottom  in  the  same  manner  as  above  and  to 
the  long  side  ali"eady  in  position,  by  pushing  a  screw-bolt  tliroi 
the  upper  and  lower  holes.  The  other  short  side  is  then  seci 
iu  the  same  manner,  and  Anally  the  second  long  side. 

Iron  being  a  good  conductor  of  heat,  and  the  soap  consequently 
cooling  off  quite  rapidly,  which  is  injurious  to  mottled  soup,  the 
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On  the  bottom  of  the  frame  is  a  further  arrangement  for 
Aaujog  off  and  dischai^ng  the  enb-lye ;  the  latter  is  effected 
tfaro^  the  braae  cock  B,  Fig.  41. 

T%e  bottom  of  the  frame  can  also  be  arranged  so  as  to  facili- 
tite  the  execution  of  the  perpendicular  cuts  in  the  subi^equent 
catdog  up  of  the  soap-block. 

IUb  arrangement  is  shown  in  Fig.  44.  Small  pins,  E,  arc 
!et  opposite  each  other  in  the  bottom  at  a  distance  of  about  0.^19 
iodi  from  the  inner  edge  of  the  bottom  plate.  Previous  to  filling 
(be  frame,  cords  are  fastened  to  these  pins  in  the  manner  shown 
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Section  of  Bottom  Plate. 
C,  bottom  plate  ;  D,  grooves  ;  E,  small  plus  i  F,  cords. 

"1  Fig.  44.  When  the  soap  is  to  be  cut  up  Ihc  wire  i?  drawn 
uiHipr  the  block  by  fastening  to  one  end  of  it  the  cord  previously 
unwrapped  from  the  pin.  This  method  is  very  practical  and 
preferable  to  that  in  general  use  of  drawing  the  wire  through  by 
meiDs  of  a  hooked  iron  rod. 
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I"'ig.  4fi  sliows  Whitakt-r's  patent  strap  frame,  roannfartar«l  fi 
Hcrsey  Brothers,  of  Boston,  Ma'ssachusette.  It  consists  of  t 
sMes  of  plalc-iniji,  fljnigcd  at  tlipi'r  iippor  edges  and  frtrengthei 
by  ribs  of  eorrHgatwI  plate-iron,  riveted  to  their  outer  sorf 
and  runniug  in  tbe  direction  of  thrar  len>rlh.  These  corrugatiu 
prcvt'iit  tlic  l)ciuling  or  twisting  of  tlie  side  plates,  and  tlie  s 

Fig.  4S. 


(XMils  into  the  exact  rectangular  slmpe  of  the  frame.  The  tronl 
and  oxjwuf*  of  the  nrdinarv  stayn  and  sn|iports  arc  here  avoitle 
as  tlie  frame  is  self-sn staining.  The  side's  are  connected  by  etk 
of  two-ineh  planlf,  aecnred  by  elainj)*  The  iraoie  is  very  ligU 
easily  uianage<],  and  can  be  adjusted  and  tnken  ajiart  by  < 
uurkman  almost  monientjinly.  The  soup  iikiIb  \ery  i 
ordinary  soap  cooling  sufficiently  to  stiip  in  twmt^-four  hours 'f 
cold,  and  in  forty-eight  in  warm  weather. 

The  franiGe  for  toilet-soap»«  ditfer  from  those  for  ordinary  a 
only  in  Mze. 

^^oap-puvipc. — Herscy's  [tatt^iit  rotary  soap-pump,  matiiifil 
tured  by  Hersey  Brotticrs,  of  Boston,  nsetl  in  many  large  faetoit 
in  the  United  States,  is  shown  in  Fig.  47.     The  pump  may! 
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J  w(  uf  in  any  convenient  position  arljaoont  to  the  kettle,  and  not 
I  Qver  10  feet  above  the  bottom  of  the  same,  an<I  connected  lo  it 
I  bj  nueiis  of  a  2|-ineli  iron  pipe,  tupptnl  tliruu^h  the  inin  plate 
I  tt  a  distance  of  about  2  fi-et  above  tht-  norm  or  mil.  Each  ket- 
I  llf  ie  thus  coDuectMl  with  the  pump  bv  the  iron  pi{*es,  which  have 
I  \^\e6  placed  upon  thera  on  tlie  untsido  (of  the  kettle),  »>  tliat 
f  theft»ntenU  of  any  one  of  the  kettles  may  be  readily  piimj>ed  off 
I  framed  withont  diMnrbin);  tbe  others.  The  pijie  inside  of 
I  ihc  kettle  has  a  suitable  swing-joint  so  arr.in)^  that  it  i»ti  Im' 
\  raised  and  lowered  at  pleasure.  Fig.  47  reprvsents  the  pump 
iruplete.     When  the  pnmp  is  rotutwi  in  ilio  din-Lii.Jii  of  llie 

Pig.  -17. 
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ft|m»iti;  direftiiiu,  the  upposite  onllet  l>e('omi 


«li,' 


.■.\  I 


tUf 


the  sni-'lion.  Tliis 
intptirtant  fentiire,  as  it  enables  the  disclmrjrc-pipes  fai  1« 
iptiitl  Mf  tlieir  contents  in  stopping,  by  giving  a  few  ivvohition? 
liaml  in  th&  opposite  direction.  Fig.  4W  is  a  view  of  the  inte- 
r  tif  llie  pnmp  when  the  cover  is  taken  ofi'.  When  turned  in 
directiou  of  the  arrow  the  blade  F  -weeps  around,  drawing 
fluid  in  at  i  and  ibreing  it  out  at  H,  the  contents  of  the  piimj) 
ig  twice  fmpticd  during  each  revolnlion.  The  blade  F  swings 
a  pivot ;  ihe  end  of  F,  when  rcaehing  the  point  Ji,  at  the  low- 
point,  gtiiuin|r  tJie  piisition  there  shown,  and  gradually  return- 
to  ile  former  [xisition  on  i«mpletinjj;  the  revolution.  The 
ikl  is  prevented  fn>m  jiasi-iDg  from  one  side  to  the  other  by  the 
«f  the  cone  with  the  cover.     The  sot-screw  shown  in  the 
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illimtration  l«3arH  against  a  sb-p  at  the  end  of  the  oone  and  kee 
the  cone  fort-ed  against  the  wver,  and  is  screwed  up  to  o 
sat*"  for  any  wear  that  takes  place.  Fig.  49  shows  the  cone  a 
blade  and  foi'cis  the  entire  working  part  of  the  pump.     No  valw 


l>Giiig  uiwi,  there  is  no  chance  of  any  derangement  in  fb 
ti<in  of  the  panip.     The  soap  can  be  forced  any  distance  o 
It  can  be  piimited  from  one  kettle  into  another,  wliich  is  a  special 
advantage  when  it  is  necessary  to  transfer  the  "  uigre,"  either  in 
the  i^tate  of  a  soft  curd  or  in  the  nnscprated  state,  into  another 
kettle  to  make  room  for  a  fresh  boiling  with  clean  stock,  aDl~ 
thereby  keep  np  a  nniform  quality  of  tirst-class  soap.     By  loweS 
ing  the  pipe  attached  to  the  swing-joint  inside  of  the  kettle,  t'^ 
lye  of  the  "  strengthening  cbange"  can  l>e  pumjied  from  the  v 
lowest  point  in  the  bottom  of  tlie  kettle,  while  still  hot,  into  a 
other  kettle  in  which  stock  la  being  sajmnified,  thereby  economJz^ 
ing  steam.     In  certain  cases  where  it  is  nnda-iRible  to  pump  the 
lye  over  the  curb  into  the  kettle,  l)ecan.'*  of  tlie  froth  which  it 
may  occasion,  another  plan  can  be  adopted,  which  adniirablj! 
brings  into  play  the  whole  system  of  pump,  valves,  and  8wifl| 
joints  of  the  two  kettles,  from  the  bottom  of  one  of  which  it  J 
required  to  pump  the  hot  lye  and  force  it  through  the  iron  pip 
down  to  the  bottom  of  the  other.     I-yc  of  any  kind,  whet 
spent  lye  or  strengthening  <'liange  lye,  stnmg  canstic  lye,  eitl| 
hot  or  cold,  great*'  or  thick  oil,  can  be  easily  and  quickly  pumpt 
liy  this  pump.     The  pump  is   10  inches  in  diameter  and  ; 
inches  in  outlet,  revolutions  120  per  minute,  capacity  6000  { 
liins  per  hour. 
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The  piimji  shtiwii  in  Fig.  50  is  well  udaptotl  for  anmllpr  fac- 
lorifs.  It  is  fiistijiiwl  to  a  board  on  tlie  wall  near  the  ketllen  by 
means  of  jfcwws  or  iron  bolf.     It  is  iintvidcil  witli  a  Hy-wliet'l 

Fig.  60. 


Bt!raring  and  urrunged  so  that  it  «iii  Ije  worked  by  hand  or 
It  ha^  a  piston  with  a  diunicter  of  about  4  inches  uiiil 
n)ke  nf  about  10  inclicu.  A  siiction-piiJe  is  screwal  t«  thn 
Wr  end  iif  ihp  pump  and  ran  Lw  phieed  in  any  of  the  kettles. 
t  piitnji  pitmpH  both  soap  and  lyo. 
Mp-eultinff  iiaichinee. — When  the  soap  -sets  firmly,  the  frames, 
rding  to  their  construction,  are  either  lifted  off,  or  taken  apart 
ive<l,  so  as  to  leave  the  solid  liktck  of  soap  routing  iipun 
I  bottom.     The  block  h  then  divisioiied  off  by  meaus  uf  a 
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scribe,  an  instrument  of  hard  wood  Bmoo^ly  phaed  and  provided 
with  slender  iron  teeth  set  at  the  tfaickneas  denred  for  tba  bav.irf 
soap.  The  worknuui  then  taking  bnuB  or  steel  wire  ftatened  to 
a  wooden  handle  draws  it  throngb  Uie  block,  Fig.  51,  iHlMi  i» 

Kg.  61. 


tlius  divided  into  slabs.  When  the  whole  is  dins  divided,  the 
stabs  are  removed  and  reduced  in  their  turn  to  bars  and  lumps  of 
Hniallcr  dimensions.  The  naual  niise  of  the  bars  was  formerly  12 
to  14  inches  long  by  3  inches  every  other  way,  but  at  present 
tiiey  arc  mostly  cut  into  one  pound  and  one-half  pound  blocks,  a 
form  which  also  prevails  to  a  very  l&rge  extent  in  England  and 
on  the  Continent, 

In  modern  times  many  machines  fur  cutting  the  block  of  soap 
into  slabs  and  bars  have  been  constnietcd,  a  (ew  of  which  shall 
he  described. 

Figs.  52  and  53  show  Krull's  ,wap-cntter.  Tliis  apparatus, 
weighing  only  about  17J  pounds,  is  convenient  Ut  handle,and  by 
a  simple  contrivance  can  be  directly  placed  aud  secured  to  a  block 
of  suap  of  any  sIkc  without  injuring  it.  Further,  it  ih  so  con- 
structed as  to  take  up  but  little  room,  being  therefore  especially 
suitable  for  small  fectoi-ics.  The  workman  can  execute  the  cut 
through  a  block  of  isoap  of  any  siw;  witli  great  ease  and  in  a 
short  time,  and  be9i<lcH  the  eiit  is  exactly  straight,  thus  preventing 
ci-ooked  aud  irregular  cuts  aud  the  conse<iuent  waste  unavoidable 
in  cutting  by  hand.  The  apparatus  allows  of  making  horizontal 
and  vcrtlcul  cuts. 

The  construction  is  very  simple.  The  apparatus  consists  of 
two  l>oards,  A  and  B,  joinwl  at  a  right  angle,  which  carry  the 
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feotual  catting  arrangement.  Tliis  consists  of  the  ciittJng-wire  F, 
whkii  wraps  around  the  cogged  drum  E,  pkce<1  between  the  two 
inn  cBCUtcheona  i>  and  set  in  motion  by  the  crank  G.  One  end 
rf  tI>e*catting'Wire  Ji'is  secured  to  the  drum,  and  the  otlier  end 

ng.  52. 


K  rail 'a  8oap-Cutt«r. 

i,  B,  bosrda  i  D,  Imn  cecntcheons ;  B,  vomited  drum  ;  F,  cutting  wire  ;  0,  cruuk  ; 
JT,  pin  ;  J,  slide. rnr  fs^leniiig  th«  apparatus. 

twifiteti  into  an  eye  is  hooked  over  the  pin  H.  The  entire  iip- 
paratiis  is  fastened  to  the  block  of  soap  by  means  of  thi'  tliri'c 
slides  /. 

The  apparatus  !s  used  in  the  following  manner:  After  divis- 
ioning  off  the  block  by  means  of  a  seribe  in  the  same  manner  as 
fir  hand-ciittin{r,  the  apparatus  is  iwem-ed  to  the  bliK-k  by  means 
of  the  slides  J,  the  cutting  wii-e  placed  around  the  bl(M;k  and  tlic 
five  end  twisted  into  an  eyeliooke<i  over  tlie  |)in  If,  thus  forming;; 
a  loop,  which  by  turning  tlic  crank  becomes  smaller  and  smaller 
until  the  wire  has  passed  entirely  through  the  bkxik.  Fig.  oH 
shows  the  arrangement  for  horizontal  cuts,  A,  vertical  cuts,  (', 
and  tor  cuts,  B,  near  the  bottom  of  the  frame. 

Fig.  54  shows  the  iron  soap-cntting  frames,  with  adjustable 
wires,  manufactured  by  Wm.  II.  Dopp  &  Son,  of  Biiffalr>,  N.  Y., 
and  the  manner  of  using  tliem.  Make  the  frame  as  indicated  by 
the  cut  of  3  X  4  scantling  and  firmly  bolt  on  tlie  iron  frames. 
Make  the  bed-plates  of  ouc-incb  planed  stuff,  and  fasten  to  the 
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KrulI'aBo&p^uttcTj 

I.  harizcitita.1  cuts:  B,  cuu  ocsr  I 


et  of  eiccuUng:  tbe  cuu. 

llooi  or  the  frame ;  C,  vertical  c 


Kiisteu  them  witb  wood  screws  so  that  tliey  do  not  shiR,  but 
easily  lie  taken  off  by  niiscrewiiig  the  screws.     This  is  ni 
ill  putting  in  extra  wires  or  taking  out  suiierfluous  ones.     On  \ 
space  beliind  the  frame,  on  left  bicIg  of  cut,  put  a  bed-plate  wil 
ont  l«ige  on  side.     The  wiros  can  be  set  any  desired  distal 
apart  by  means  of  the  thnnil>-nntfi. 

The  soap  iseut  iu  the  following  manner:  Ilaviug  removed  I 
sides  and  ends  of  your  soup  frame  from  the  bW-k  of  soap,  mti 
off  on  botii  sides  and  ends  of  the  block  tlie  Ihiekneae  of  die  sli 
defiii-ed.  Now  let  two  men  take  each  one  end  of  a  long  steel  w 
attached  at  each  end  to  a  woixlcn  liandlo.  Place  tiic  wiro  agaii 
the  first  line  markotl  on  end  of  bl(K'k  of  srKi]>,  and  pull  the  wi 
lioiizontaliy  through  the  Bi.<a\t  to  the  other  end,  one  man  walki 


HACHINEB   AND   UTENSILS. 


2fi7 


on  ach  side  of  the  block.  In  the  same  manner  return  and  iti 
this  way  ait  the  block  in  slabs.  Now  place  the  wire  acroiw  the 
top  of  the  block  16  to  18  inches  from  one  end,  and  ituU  it 
vertically  downward  till  it  reaches  the  base  IxMird  ;  then  draw  it 


Fig.  54. 


Iioriiontally  along  the  base  board  for  16  to  18  inches,  and  llicn 
vertically  upward.  In  this  manner  cnt  the  long  slabs  into  short 
^labs  of  suc)i  length  thkt  they  vill  jiags  thrungii  the  iron  fniitics 
and  can  be  easily  handled. 

Place  as  many  slabs  as  a  man  can  conveniently  push  on  the 
hed-platc  to  the  extreme  riglit,  and  Ijcliind  the  soap  a  woiwlcn 
Mock  having  as  many  notches  cnt  in  it  as  are  wires  in  tlic  frame. 
These  notches  must  eorres]X)nd  with  the  wires  in  jmsition,  and 
ninst  lie  deep  enough  to  allow  the  soap  to  W  i>ushed  clear  of  the 
frame.  Take  hold  of  the  block  and  pnsh  the  soap  throngh  tlie 
first  frame.  Then  with  a  block  corresponding  to  the  wires  in  the 
second  frame,  push  the  soap  already  cnt  into  strips  through  this 
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frame  and  it  Is  cut  into  cakc^.  It  is  really  a-^toDi.«hiRg  Iiow  niiirh 
soap  a  man  can  cut  with  this  simple  device  in  a  day.  The  whole 
machine  complete  should  not  cost  more  than  $15  to  $'20. 

A  very  rapid  methtxt  of  dividing  the  blocks  into  bars  is  by  tlic 
use  of  two  pieces  of  machinery,  Fig.  55  and  Fig.  otJ,  the  first 
lieing  called  the  n/nb/>inff  and  barring  machine,  and  the  secomt 
the  cfikhg  machine.     Fig.  55  consiBtR  of  a  carriage  A,  which  is 


SUliblng  aud  Barring  M><:hiuc. 


60  groovc<l  at  ihe  top  ii«  to  allow  the  wires  to  piiss  entirely  throti] 
the  block  of  soap.  This  i-arriagc  i»  tlien  moved  hack  to  I 
driver  B,  and  on  it  Sa  pluc^  u  whole  blo<'k  of  Miup  as  it  com 
from  the  frame.  This  is  done  by  a  pccnliar  truck,  b»  shouii  "1 
the  illustration,  eonstrnctod  expressly  for  the  piir|iose.  The  bid 
of  soap  having  Wen  first  cut  loo.se  from  ihc  Iwltoiu  of  the  frun 
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rhi»  tnick  is  riiti  to  fJic  ^ide  of  it,  nnil,  bv  miuins  ol'  mt-k  and 
piniuii  wi'rkcil  with  a  lGV<>r,  the  blouk  nf  soup  h  !fli|)|H.il  on  tlie 
tmrk,  tin>iiglit  to  the  machine,  niid,  bv  tlie  same  powtT,  |)Iii<!ed 
th«mipon. 

Tli«  ningi'  "f  wires  ('  is  regiilaf^l  liy  t-orrespondin)^  8""^"^  "' 

tbr  aprijfht  pwtjs,  wliicli  allow  it  to  lie  set  (o  cut  slalts  of  any 

tlsired  thiukn^ia.     The  bliKik  of  soap  is  forced  up  to  thp  wires 

hv  ihe  driver  B,  propellHl  by  moatt^  of  racks  and  pinions  and  a 

noil.     It  will  bo  seen  that  in  this  way  the  block  will  be  cnii- 

rrt«l  iuto  slalis.     There  is  a  similar  horizoutiil  arrarijienient  of 

(King-wires  D,  and  confined  Ut  a  vertical  mulion  by  the  pusta 

if  tUe  frame.     These  wir^a  are  also  arranged  as  above,  so  that 

ijr  (ii<sirefl  bars  may  be  cut.     They  are  caused  to  dcsceiul  by  the 

BtiuQ  i>f  the  rack  and  pinions  ami  winch  as  above;  and  with 

|hii  part  of  ihe  machine,  the  slaUs  are  convertad  into  bars  with- 

t  Wndling  them.     They,  oonaoipiently,  are  much  neater  and 

wthcrthan  they  could  Ije  if  otlicrwisc  cut. 
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get  any  larger  if  the  Boap  be  very  hard  ;  iii  which  tase  the  lonp 
loop  is  more  apt  to  warp  and  cut  uneven.  The  steady  motion  "' 
this  machine  permits  the  use  of  uuich  smaller  wire  than  will  it<' 
for  hand-cutting,  and,  consequently,  the  work  is  niuvh  snuKrthet. 
This  apjKiratus  cutH  tlie  liUickti  of  soup  iiiti>  Intrs  &■*  U>ug:  lu  tts 
width.  To  make  pound  Iuiuik^,  or  etuull  calves  luiil  tnbliibi, 
hlaite  must  be  translerred  to  the  caking  iiutehme,  Fig.  58. 

The  slabs  are  placed,  in  as  grext  numlier  as  van  he  (fut 
U]iini  a  range  of  rollers  A,  anil  fons.-d  through  the  range  of  wi  i 
B  by  the  driver  (',  which  is  projWIetl  by  ru<'ks  and  pinions  m- 
n  erank.  The  eoap  having  been  foixvd  tlirough  leugthwise,  m- 
Ihe  crank  being  shifted,  it  is  then  forced  thmugb  the 
wiix-s  I)  by  the  driver  E.  Both  the  drivers  are  connected  w 
Ihe  same  crank,  and  by  displacing  the  latter  from  tlie  one  it  g< 
itself  into  the  other.  The  wires  are  arranged  ia  tlie 
iii-r  as  in  the  slabbing  machine.  They  maj-  be  readily  shifted 
as  to  cut  any  desired  uhaj^ie  or  sIrc. 


1 


MACHIXES  ASD   l-T 


271 


inf,ai»d  bending,  and  effects  a  largiT  gain  ovor  the  usual  luothiKl 
iu  lttii«,  labor,  and  ex[>ense. 

Fig.  67  shows  a  slabbing  machine,  and  Fig.  5S  a  cutting  iiia- 
iltine,  manufactnrcd  by  A.  W.  Hmicliiii,  of  Brooklyn,  Xew 
I'lrk.  Tlie  slabbing  machine  h;is  a  movable  head  and  the  wires 
Me  dntwn  through  tlie  soap  by  eomfioiiml  gearing  willi  a  sh«dy 
jiiill,  all  the  while  in  operation,  tliiis  Iniving  the  slabs  pcrfprtly 
level  and  smooth,  each  and  everj'  one  of  the  same  thickne^,  with 
Ti  fine  lustre,  after  the  wires  have  pa^^sod  through  tlic  soap. 

The  cnt  (Fig.  57)  shows  the  uoap  in  the  machine  and  the  wirew 

inmly  drawn  through.     When  cut  through,  the  hinge  on  the  hack 

i-nd  is  oiicned,  the  msichine  drawn  from  the  snap,  then  tlie  haul 

is  mil  back,  shaft  placed  in  the  boxes  above,  hinge  folded  in  front 

I^bbJ  drawn  to  another  frame ;  then  the  hinges  are  clow-il,  the  slinft 

Pig.  58. 


*i"d  in  the  Former  boxcis,  and  the  heacUblock  plaeeii  betwe 
I  »haft  and  Uie  front  of  the  soap,  when  the  machine  is  ready 

It  another  frame.  The  whole  process  for  getting  ready  and  ei 
ga  fratDe  of  soap  can  1>e  done  in  teas  than  five  minutes. 
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Fig.  58  represents  the  uiarbine  lor  cutting,  trimniiiip;,  ni<^tn| 
anil  spreading  the  wMip  ready  for  *lr%nii(r,  leavnif^  all  tin-  liaraai 
])icce»>  of  an  eqtial  size  and  tn%ht,  smooth  unti  clean,  without  n 
fiiij^r-tuark^. 

First  the  slah  i$  plm-ed  tin  Ihe  taltle,  tlien  drawn  through  ti 
wires  endwise,  trimmed,  and   then   pa'^'R'd  throngli   H-ires 
erosr-cnt  it  into  hare,  and  then  left  on  the  raeks,  which,  by  Iwiai 
drawn  en<twi!%,  spreads  the  soup  in  a  nnifurm  muiuier,  all  I 
bars  at  e<]iia1  distances  apart,  ready  fur  setting  away  to  diyd 

Soap-pfanes. — To  give  the  soap  n  better  apjieamnce  it  h«s  to  I) 
et|nal[!»d  and  pluucd.  This  is  fre<piinitly  dmie  by  a  plane  lai 
npHi'de  down  and  Brmly  secured  In  a  table.     Fig.  oi*  shows  s 


*  Soup-  Pluue. 

an  arrangement,  entirely  coairtrwrted  of  steel   and   ii-on.      Th< 
knife  can  be  aceiiratcly  sot  by  means  of  a  spindle. 

It  is  eloar  that  with  this  instrument  nnly  one  side  of  the 
can  1)0  otjualized  and  planed  at  one  time,  and  thongh,  with  eoU 
skill,  the  bars  acquire  a  neat  appearance,  their  dimensions  ai 
cvactiy  alike. 

To  Ih.'  enabled  rapidly  to  jdane  large  quantities  of  bars  whi^ 
shall  show  exactly  the  same  dimensions,  such  planing-tnachiii 
as  are  shown  in  Kigs.  60  and  81  have  been  constructed.  Thi 
are  provided  with  four  knives,  so  that  the  bar,  after  passiiM 
through  the  machine,  is  planed  and  |)olishod  on  all  four  sidi 
The  construction  of  the  knives  allows  of  the  jilaning  and  polia 


MACHISBB    AN1>    TTESSlIj;.  Ii7.'( 

in^  of  all  kinds  of  soap  aud  even  of  bars  whicli  have  iw<'otiio 
H;ir)i«I  nml  cnjokcd  in  dn"iiig.  The  jtlaning  mKrhanism  of  tlie 
iiio  mairhine.^  is  exactly  tli«  i^ame,  tliey  differing  only  in  tlie  i^n- 
'iniiiiou  "if  the  niectiaiiiMii  whicli  projH-lp  the  liar  of  soap  for- 
natd.     In  ttie  iiiiichiin'  shown  in  Fig.  (JO  this  is  effected  liy  means 


Soap-Plimiiig  Mn.  f. 

Pmck  and  pinion  and  a  cmnk,  and  iu  Fig.  01  by  uican?  vt'  un 
iUating  crank-looji  wIlli  spur-gearing.     This  arrangemeut  al- 
ii of  tlifi  jiifit'hiiie  iK'ing  fitted  fur  steam-power. 
|^1<>  abo\'e  inaehines  are  luunnfacturwl  liy  August  Krull,  ut' 
^iDiHpfU,  Germany. 
hticftint/  marliiiieif, — Steplien  Strunz's  aonp-cnitching  machine 
,  62  and  ft;*)  is  siniitio  in  construction  and  perfe*'t  in  its 
It  is  tuanufaotlircd  by  Messrs. -Hersey  Bros.,  of  Boston, 
MilcJifs  tile  soap  'iMiipIetely  witiiin  tbit?e  minutes  and  jjivcs  it 
Eat  smoothness  and  IraiispuceiK'y.     Sine,  1200  poiinils. 
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TIic  f]»(Hl  iff  llu-  umiii  ?hatl,  with  the. working  paihlh*^  on, 
whoulil  be  4o  to  50  rovohitntn-s  jior  inJDut^,  and  turn  so  as  to  wor)^ 
the  soap  to  tlie  vnlvc  and  jmmp  h  oiit.  When  tho  niaehine  jr. 
charged,  thi;  siw|)  sliunlil  cover  the  padUltw  two  iiiehcH  before  the 
luaohiiie  is  sliirted.  W'lien  nmtiiii^  Ihc  soup  into  the  frame,  the 
raaohine  .should  .lie  Pluppi.tl  iiirtil  the  wiap  eoiiimenees  to  run 
slowly,  otherwise  it  will  foree  it  out  too  rapidly.  Very  litth' 
jmwer  in  ncciwary  (i»r  this  iimchine.  To  clean  it  put  iu  four  or 
five  hiicketfidrt  oflwiliiig  silt  water  of  about  'I'l'  It.  and  run  ihe 
machine  thrw  to  fnur  iiiinntes,  whicti  (nhoiiU  Ik-  done  while  the 
aonp  remaining  in  the  niaehine  is  warm.  The  nutchine  luu^t 
always  lie  eh'uned  .-itliT  iisinj;;. 
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The  jaahi  erulchinff  inachrnf. — Tlie  jacket  on  tliis  Rmchim 
(Fig,  y4)  is  K  eirculutiog  one,  and  is  said  to  ha\'t'  no  (?((ual  in  iif 
nil)id  huitiiig  ur  cmtling  power.  Thero  is  uo  dead  point,  h«  "i 
I  itlipp  jackets,  wlipi-c  the  wunii  \witor  renmins  iiir  n  long  time  oui- 
sido  the  mrreiit.  Tin-  ilmwing  rtlmws  twu  |ii|>os  on  one  side  ;  ■•ii- 
i«  to  1k>  I'oiuiM-te.!  widi  sit-am  iiiul  tlio  oilier  with  water.    Tli' 


Fig.  64. 


Slriiux'!!  Jocki-t  Crutfhing  Moi^liliic. 

i'wii|M.'  "Iioidii  Ik-  left  ahvsiys  free  and  »o  cock  or  valve  eliotitit  !«■ 
on  tho  esc-aix'-pi]*.  The  little  »xk  on  tlie  liotlmn  is  to  M  tli' 
wat^r  oiitof  tlio  JKfket  to  prevent  it  from  freezing,  or  cist- li" 
jacket  would  hurst.  The  *iteam  Filioidil  never  l)e  lei  im  unloo-  itn 
jacket  is  free  from  water,  otherwUe  It  may  strain  the  niachiiu 
Fi}?.  ()5  reprcseutjf  the  improvi-d  floa]i  enitehiiif;  mitclnoi!  n 
fiK+iiivd  liy  Alfred  W.  Ilouehin,  of  llriMiklyn,  N.  Y.  Thc^ 
tii-al  Hrougiit-iron  whaft.  which  is  mtatccl  hy  the  gi-nring  b^fl 
l>eneath,  earrieB  a  niiniWr  of  (■ast-inxi  wings,  ^niittlvr  exi 
of  wliieh  project  to  the  inin-r  [HTipliery  of  tin-  conluinioir  v«^ 
Wilhln  die  latl.T  ai-e  aU.  »  niimln f  fix,-.!  bara,  wh)oli| 
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|iinr«tTnw],  and  pass  throufth  Hockete  at  the  inner  ends  uf  which 

e  shaft  freely  tumn.    The  winfis  are  constriiotetl  in  s  spiral 

I,  and  work  as  a  douWt'  aetin^  ecrew,  raisiiig;  and  mixing  the 

Wvicrt  material  fnnu  lK>ttonj  to  toji.     No  air  i«  criitrhwl  intu 


I  fo  ■wap.  as  the  stirring  is  all  within  the  snhstanoe,  so  that  it  ean- 
^t  a  spon^  apitearance  or  Ijwonic  fiUwI  with  air-holps  and 
•tora^    The  pntdntrt  Kwiks  like  the  best  hund-cnitchcd  soap, 
A  '}»  fUrfeetlv  itniuoth  and  firm. 

n  ojicmtion  the  «jap  i*  let  into  the  top  of  the  tank,  and  run 
hetemn  i>ower  from  four  to  ten  ni'mntee;  the  sliding  door  in 
3jim  being  then  oj>enetl  the  material  is  condnctcd  to  the 
me,  pUi,<ed  a--"  shown  in  (he  ilhistration,  to  receive  it. 

B  enit4:liing  maehines,  alx>vc  deseribed,  are  very  iisciul  for 
Sriiig  the  CTilors  and  i)erfiinie8  for  toilet  soaps. 
Almost  ail  eonps  are  now  stamped  and  many  wrapped ;   for 
ivping  there  an*  niinierons  presses  in  use,  the  moat  impoi-tant 
P  which  will  be  duscriiicd  in  the  chapter  on  toilet  soaps. 


*lIAXlKACrfRE    OF  SOAP 


^XD   CAJIDLES. 


Minor  imj^ementH. — The  ntiiiiH-  implcnients  of  the  wxAy  iiV^^'^r\■ 
■nilcli.  Fig,  6ii,  (.-ompuwcl  of  a  long  wooden  handte  fimvl 


+  E] 


t<)  n  boaiil,  ami  iisi.n1  fur  Btirriiig  the  8iiaj>  piisU' ;  (iOpjitT  tlippen. 
with  handle(i,J^PIf;^.  ij7  hikI  08)  for  dipping  tiie  liol  postv  from 


I 


DippLT. 


l»ll.l«. 


the  kettles,  uiitl  ('i>pin.T  Imrki'ts  (Fig.  WJ)  fur  coiiveving  it  to  tbi 
frames. 

General  pfti.ns  nf  mitp  fdcforirji,    1.  With  the  hue  of  an  o^kh 
(Fig.  70). — The  builditi):  hiis  a  rcctaugnliir  form,  the  <limvr»i 
of  which  vnry  accorfIin)i  to  the  iinpurtaiiec  of  tlie  nmniifactiu 
It  is  divided  into  three  compurttuciit-i,  the  middle  one  beitif^  o 
piod  bv  tile  keltii'i  -1  ami  ttit'  frames;  the  room  mi  ihe  li^fto 
tains  tlie  lye  vessels  J,  and  timt  oti  the  right  h  emplovt^l  a**^ 
store-rouin.     The  stairs  A*  lead  to  the  liaseiiicnt,  !i  part  of  whia 
is  ownpied  by  thp  fiimaoes,  Ihe  oil  reservoirs'  F,  and  a  eistern  d 
mosonn,-  O  to  wwive  the  waatc  lye  drawn  from  thf  kettliM. 

The  ksttlen  ,4,  whicii  serve  ibr  the  saiwnification  of  the  1 
and  oils,  arc  jditueil  on  ii  pftmllel  line.  Over  em-h  kettle  is  a  & 
Uj  coudnet  tlic  vapors  intfi  the  chimney  D.  Below  thoBe  I 
are  passages  in  wliieli  arc  placed  the  fnrnaees  and  masonry  v 
G  to  rpeeive  Uie  waste  lyes  which  cidlwit  at  the  bottom  of  tj 
kettle  below  the  soap.  The  fireplaee  B  is  the  siww  whirh  i 
rutoi  the  grate  C  frmu  tlio  iMttt^ui  of  the  kettle.    The  s^fuae  varit 
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iKn-13  to  30  inches,  according  to  the  cu|iadty  of  the  krttk-s. 
'Ue^ate  C  is  oompoeed  of  ca-^t-iroii  liars  pinivil  :it  tlio  iliMtaixt! 
nf  about  ono-third  of  an  inch  apsirt.  Those  bars  are  genonilly 
ooe  inch  in  thickness,  so  thut  the  grate  presents  a  surfuix!  of 


Geoeral  Plan  of  i 
A,  WMp-kftUr  ;  B,  furiiaci' 
rttcervnir  ;    O,  masonry  vali 
£,  stairs ;  L,  frames  ;  M,  hi 


Soap  Factorj  Workhi!;  n 
C,  gralc  ;  />,  principal  r 


c'sllar:  /,  lUlvlallng  vm*dB 
Id  Tor  crutlv  eodu  ;  .V,  pulverlziiii;  troui;]i. 


draught  cqiial  to  one-fourth  of  its  total  surfaw.  Ksptirionce  has 
sliuwn  these,  proportions  to  be  the  best  to  assure  a  complete.'  com- 
bustion of  the  fuel. 

Into  the  chimney  D  all  the  protluet^  of  cotiibiistion  arc  dip^ 
eharpred.  The  higher  the  chininoy  the  l)ett<T  the  dnift.  Its 
insitle  diameter  must  always  be  prop^vrtioned  to  the  total  oi>ening 
of  the  flues  of  the  fiimace.  To  hasten  or  slacken  the  conihiistion 
in  the  furnaces  the  chimney  is  provided  with  a  register. 

Tlie  object  of  the  ash-pit  E  is  to  convey  air  Ix'twecn  tlie  bars 
of  the  grate  and  toscr\-eas  a  reccpbicle  for  the  ashes.  Itsdimcn- 
Mom  vary,  but  it  is  generally  as  wide  as  the  grate, 

A  pump  is  placed'  in  each  of  the  cisterns  <t  to  raise  the  waste 
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ly?  thoy  contain  into  a  ki^  masonry  or  sheet-iron  Vat  placed  on 
tlic  first  floor, 

Tlie  store-room  M  contains  tlie  raw  materials  for  the  prepam- 
tion  of  lyes.  Tlie  materials  are  pulverised  and  mixed  with  lime 
in  the  tnxigh  N. 

2.  With  tiif  one  o/  deam. — The  application  of  steam  to  the 
fabricution  of  soaps  lias  become  nearly  general.  This  system 
presents  many  advantages  over  heating  by  an  open  fire.  Fig.  71 
shoe's  A  general  plan  of  a  factory  in  which  all  tlic  kettles  are 
heatwl  by  steam.  The  steaui-boiler  A  is  placed  over  an  ordinary' 
fireplace  witli  cast-iron  grate ;  the  products  of  combustion  Ciicape 
throngh  the  cliiraney  £.  From  the  dome  of  the  boiler  the  steam 
is  di(!chai^;cd  through  the  pipe  C  and  ttonductcd  to  the  kettles  I), 
whi<!h  have  the  ordinarj'  shape,  only  at  the  bottom  there  is  a 
horizontal  worm  in  which  steam  continually  circulates  during  the 
boiling  of  the  soap.  Eucli  worm  is  provi<lcd  with  a  waste-pipe  L, 
which  travcnes  the  bottom  of  the  kettle  to  discharge  the  water  of 
condensation. 


Fig.  71. 


(iciirrul  Plan  of  a  Soap-Fl.ctory,  with  the  Ubu  of  Stoni. 
^,etrmn-bnl]cr;  J),  clifiniic}' ;  17,  Btrun]-pl|ie  ;  />,  tnap.ki'ttle;  £',  iIlivhBrer-pllw  ; 
/;  iiia.iiiiry  iHhtum  ;   (.-,  lye  reservuir ;  If.  f™tiii.« ;  J,  cutting  table  ;  A",  drylDj,'- 
riiiitii :  /.,  diitcharge-pliiu  Tor  water  uf  c.-oiiilt'iiwtloii  ;  .V,  Miup-preas. 

The  above-mentioned  dome  of  the  boilor  is  necer«ory  to  pre- 
vent till'  iKiiling  watiT  from  entering  the  pi|)c  and  thence  jtassing 
into  the  coil. 
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TV  pipes  £  conduct  the  waste  lye  into  t)ie  masotir}'  cisterns  F. 
To  render  the  kettles  mure  solid  and  j>revent  the  loss  of  heat,  the 
foundation  of  the  kettles  is  made  of  brick  and  cciiietit.  Tlio 
utber  arrangements  are  made  clear  by  the  letters  in  the  illu^itra- 
dou.  The  lye  to  be  used  Ir  in  the  reservoir  (r  ;  the  finished  sotip 
is  brought  into  the  frames  H,  and  after  snfficlcnt  cooling  upun 
the  cutting  table  J,  where  it  is  divided  into  ban  and  cakes  which 
ire  dried  in  the  drying  chamber  K.  The  bars  or  cakes  arc 
finally  stamped  in  the  press  J/. 

3.  GmumUp^n  of  a  soap-factoi-t/,  n-Uk  flic  wte  of  tiujjerheatcil 
deam  (I^g.  72). — The  factory  is  located  in  a  rectangular  building, 
the  basement  of  which  is  divided  into  two  conijiartuients,  the 

Pig.  73. 


E  m  N 

HI  HI 


Grtmnd-nmi  of  a  Soap- Factory,  with  the  Use  of  Supcrhi'ati'd  Steam. 

i-  LiilYlatinir  vatB  f'lr  potaeh  ;  B,  for  soJa  ;  C,  evaporating  boilcira  for  potash  Ijp ; 

D,  for  soda  lye  ;  E,  rcservrtlr  for  polnsh  iye  ;  F,  for  soda  lye  ;  &,  stcam-eneine ; 

^1  sleim  >uperheat«r;   K,  vhlmiicy  ;   L,  aoap-kclllu ;   it,  frames;  X,  hoiet ; 

0,  barrels  for  sofl  soap. 

smaller  one  of  which  contains  the  steam-engine  /Tand  tlie  steam- 
wiler  G,  and  the  lai^r  one  three  vats,  .1,  for  potash  lye  and 
lliree  vats,  B,  for  soda  lye,  with  the  requisite  evaporating  boilers, 
t'p,  for  potash  lye,  and,  D,  for  sO^  lye.  The  finished  potash  lycs 
are  brought  into  the  reservoir  E  and  the  soda  lyes  into  the  reser- 


voir  F.  Twd  aoap-kealo.9  !jtau<1  n«?ar  the  superheater  J.  From 
these  kottlea  tJte  finished  sohj>s  can  be  readily  brought  cither  itatu 
tlie  frames  31  nr  the  barrels  0.  By  means  of  the  hoist  JV  tho 
soap  bloL'ks  are  conveyed  to  the  first  floor,  whioli  contains  the 
cutting  machines  iiiid  drying  rooms. 

The  niateriaU  for  the  preparation  of  the  lyea,  tlie  fats  and  oils 
as  well  as  ihf  fiuislied  soft  stia])s,  are  tutored  in  the  cellar. 

Dri/hit/-raoins. — All  soaps  do  not  require  drying,  but  as  eaany 
do,  n  drj'ing-rooin  is  vorj-  nei«ssary — mm  with  wnmi  air  or  stmin 
heat,  or  one  well  vciitilatL-d  by  air.  The  latter  docs  not  require 
any  heating  apparatus,  but  can  be  used  only  in  fine  weatltcr.  It 
18  generally  established  in  the  upper  story  of  the  building,  where 
the  air  circulates  freely.  Shelves  or  racks,  on  which  are  placed 
the  pieces  of  soap  to  be  dried,  are  fixed  in  the  nxioi  eight  or  ten 
inches  apart,  one  aix)ve  the  other ;  this  seiuiration  has  the  advan- 
tage of  awielenitiiig  the  dryiug  of  the  soap  by  putting  it  in  w>nta«t 
tvith  a  greater  mass  of  air :  thv  desitvution  is  more  rapid  when  the 
temperature  of  the  air  is  elevated.  This  mode  of  drying  is 
most  eoonumical,  ret|uiring  neither  appunitns  uor  fuel  ;  it  is  ah 
the  most  regular  and  the  best  for  the  drying  of  soap.s,  and  it  may 
be  iiBcd  whenever  circiimstanc«s  will  permit.  Unfortunatfly  it 
is,  however,  subject  to  the  variations  of  seasons  and  weather  ao 
fntpient  in  our  climate.  The  drying-rooms  with  warm  air  bai 
the  advantage  that  they  can  be  used  at  all  aeasons.  In  many  fi 
lories  tiio  dr^nng-room  consists  of  a  more  or  Uvfs  lai^  m 
around  which  shelves  provided  with  trays  are  disposed  and  upoir' 
which  are  placed  the  piet^s  of  Bonp  to  he  driol.  In  the  middle 
of  the  room  is  a  stove  heated  with  wood  or  coal.  The  tempera- 
ture must  not  be  above  811**  F. ;  openings  must  be  made  in  differ- 
ent parts  of  the  room  to  permit  the  air  saturated  with  moisture 
to  esea(»  freely.  Tliis  arrangement  quiekly  hasteas  the  drying 
of  the  soap.  A  temperature  of  80"  F.  is  suttinient  to  dry  in  fif- 
teen or  twenty  liour^  pieces  of  olein  soap  intended  to  bo  moulded. 

But  this  mode  of  drying  presents  the  ineonvcnienoe  of  local- 
iy.tng  and  causing  an  nneqiud  distribution  of  the  beat.     8<i 
shelves  ai-e  remote?  from  the  souree  of  heat,  so  that  the  soap  di 
not  dry  ei]ually  In  all  juirta  of  the  room.     And.  Iiesidos,  sto' 
often  smoke,  e-;]H;eially  when  first  lighti-d,  iind  the  smoke  stai 
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and  blaokflns '  the  pieces' of  soap.     Those  iin-onveniem-es  have 
flUiged  some  manufacturers  to  use  n 

Dryinff-Tvom  Jiented  by  hot  air. — By  this  syslewi  the  hrat  ])ro- 
duced  by  tlie  fuel  is  completely  utilized  anti  the  liot  air  wliich 
Bows  into  the  room  is.  always  pure,*  with  out  cither  o<ior  or  smoke. 
What  distingirishes  this  system  from  all  others  is  that  the  desic- 
cation of  the  .soap  is  rather  produced  by  an  eiier^tic  ventilation, 
occaaioned  by  the  abundance  of  the  hot  air  continually  reneived 
in  the  room,  than  by  a  high  temperature  ;  and  esijurieuce  proves 
that  in  rooms  heated  by  a  gtHHl  stove  it  refpiircs  twenty-five  to 


Drying  Koom  with  Warm  Air. 
■l.runuce;  JJ,  furnace  door;  C,  aijertiiri^  I'or  lhi>  iiitniiliitllnimf  cold  sir;  D, 
•noke-flae ;  K,  eJiluiney  ;  F,  tMe  ;  O,  mit-lioi™  fur  the  i-acape  of  ihe  air  more 
"f  ien  uturaluil  with  tbe  ninlstura  of  tht  rooiii  ;  //,  door  l>y  whlcli  Ihe  trHys 
fall  of  M»p  are  Inlraduced  ;  J,  upenan-B  In  Ihc  floor  for  the  admission  of  hot 
lir. 

"lirty  hours  to  dry  the  soap,  while  with  a  much  smaller  ex|»ense 
<»f  fael  three  times  the  quantity  of  soap  can  l»e  dried  in  eight  or 
ten  hours  in  a  room  heated  by  hot  air.  Fig.  73  shows  a  longitu- 
<linal  section  of  a  drying-room  with  hot  air. 


/ 
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A  is  the  furnace  in  which  the  fuel  is  burned  for  heating  the 
air.  Through  the  door  B  the  fuel  is  placed  up*)u  the  grate,  while 
cold  air  is  admitted  through  the  aperture  C.  The  cold  air  is 
heated  by  circulating  round  the  furnace  A,  and  entere  the  drying- 
room  through  apertures  in  the  floor  J,  as  indicated  by  the  arrow's. 
The  cast-iron  pi[)e  D  conducts  the  smoke  to  the  chimney  E;  the 
draft  and  the  temperature  of  the  hot  air  are  regulated  by  the 
slide  R 

The  manner  of  using  the  dr)''ing-room  is  very  simple.  After 
filling  the  tmys  with  pieces  of  soap,  they  are  introduced  into  the 
room  by  the  door  //;  the  door  is  closed  and  the  fire  started. 
The  cold  air  enters  by  the  aperture  C,  becomes  heated  by  circula- 
ting an)und  the  furnace,  and  flows  continuously  into  the  room  by 
the  aj)ertures  J,  and  leaves  it  saturated  with  mowture  by  the 
vents  G.  The  tcmi)erature  in  the  room  should  not  exceed  80^ 
to  86°  F. 
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CHAPTER  XI. 

FABRICATION   OF   SOAI'S. 

Divmon  of  fkxips. 

Soaps  may  be  divided  into  two  princi])al  grouj^s,  viz.,  Iiai'd  or 
scxla  .soaps  and  soft  or  potash  soaps.  The  fn>^t  group  (•<»mi)risos 
eunl  or  grain  soaps,  half-grain  soaps  and  paste  soaps.  Tlie  curd 
.K)a|>s  show  a  characteristic  orvstalh'ne  formation  termed  ^'cnnT' 
or  "grain."  They  are  prepared  either  by  freeing  tlie  alkaline 
oleate  from  superfluous  water  and  glycerin  by  the  ai<l  of  conmion 
salt  (salting  out)  or  by  not  completely  salting  out,  but  adding 
onlv  sufficient  common  salt  or  usiu";  an  exce^ss  of  Ive,  so  that  a 
jirecipitate  of  paste  is  formed  from  the  soap  at  rest.  This  latter 
kind  of  eunl  soap  can  only  l)e  prepare<l  by  the  use  of  cocoannt 
or  palm-kernel  oil  in  connection  with  other  fats  ;  it  is  technically 
known  as  cirrd  soap  upon  a  precipiffde  of  j>f/.s'/r,  or  ilcpoHitvd  curd 
sftftj),  while  the  firtt  variety  is  termed  curd  soap  vpon  xiib-hfi'. 
These  curd  s<japs,  when  iigain  heated  upon  water  or  weak  lye,  arc 
kncjwii  as  f/ round  curd  xoaps, 

Pff^fr  Mortjts  are  obtained  by  simj^ly  allowing  the  soap-paste  to 
ccmgeal.  Thev  are  prepared  witli  the  aid  of  cocoamit-oil  and 
palm-keniel  oil.  They  contain 'all  the  glycerin  present  in  the 
fat  subjectcnl  to  sjijx)nification  and  a  large  amount  of  water. 
They  are  either  smooth  or  exhibit  but  litth*  formation  of  gnu'n, 
which,  if  mottled  soaps  are  to  be  prepared,  can,  however,  be 
l>rought  out  stronger  by  the  addition  of  coloring  substances  such 
as  Frankfort  black,  ultramarine,  colcothar,  etc. 

Hfdf -grain  soaps  (in  Germany  known  as  tWhwe(/  soap)  can 
oidy  be  prej>ared  with  the  aid  of  ccK^oanut  and  palm-kernel  oil ; 
they  exhibit  some  formation  of  grain  whicli  may  also  be  brought 
out  strouirer  bv  the  addition  of  colorin^:  substances.  Tiiese  lialf- 
grain  soaps  are  boiled  either  by  the  direct  or  the  indiret^t  method. 
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The  first  proecBs  consists  in  boiling  cx)ooanitt-otl  or  palitt-kenil^- 
oil  t^>gcthcr  with  other  fats,  such  as  palm-oil,  bone-ikly  fiiHeM?^ 
fat,  etc.,  and  the  second  by  preparing  a  grain  soap  from  onef  <mH^ 
several  of  the  last-named  fats,  and  adding  to  this  a  pA8te^^lK)i)i'* 
boiknl  from  cocixiniit-oil  or  ])alm-kemel  oil.  '  ■      '^ 

Potash  01*  »oft  Hoajjs  are  divided  into  three  principal  variedeBr 
(1)  tvansparent  Hoap,  variously  colored  and  brought  into  conuberae 
under  different  names,  such  as  oil  soap,  crown  soap,  green  soaip, ' 
black  soap,  glycerin  soft  soap,  etc.;  (2)  gramed  (naiunU  ffrcdnsd) ' 
soap;  and  (3)  an  o2)a(iue  soap  of  a  white  or  yellowish-white' 
color,  designated  as  elaidin  soft  soap,  silver  soap,  fte.  •   • 

Before  entering  upon  a  dcscr]2)tion  of  the  methods  of  boiling ' 
the  m(Vst  important  soaps  found  in  commerce,  we  will  make  a  few 
general  remarks  on  the  process  of  boiling. 

Boiling  of  Soaps, 

Tlic  saponification  of  fats  by  the  alkalies  is  in  most  oases 
effected  by  boiling,  a  lower  temperature  being  generally  only 
used  for  cocoanut-oil.  Mfege-Mouries  has  demonstrated  that 
under  pertain  circumstances  other  fats  can  also  be  saponified  at  a 
tcm]>eniture  Mow  the  boiling  point.  If  melted  tallow  is  cmul*- 
.si(>niz(»d  by  shaking  with  white  of  egg  or  gall,  and  allowed  to 
stand  from  3  to  4  hours  at  a  temi)erature  of  from  11*5°  to  140®  F., 
it  is  completely  (^ouvortcd  into  soap  at  al)o^"e  140°  F.  According 
to  Knapp,  all  fats  j)ossess  this  pix)j>erty  even  at  an  onlinary  tem- 
]>eniturc,  and  without  the  use  of  white  of  egg  o^;a  similar  sulv- 
stanct*.  By  jwuring  a  few  drops  of  caustic  soda  into  a  b6ttle, 
then  allowinji^  it  to  run  out  and  rinsing  with  water,  every  variety 
of  fat  brought  aflerwaixls  into  the  lx>ttle  and  shaken  with  half  or 
(Miual  its  volume  of  water,  is  readily  converted  into  an  emulsion. 
S(»lid  fats,  such  as  tallow,  ret|nire  a  certain  d<^ree  of  heat  to 
render  them  fluid,  and  must  only  Ik»  shaken  as  long  as  the  tem- 
jwrature  does  not  sink  below  this  {K)int,  as  otherwise  they  sejMi- 
rate  in  lunijxs  like  butter  in  lx»ating  crt^am.  Such  emulsions  can 
be  diluted  at  pleasure,  and  allowed  to  stand  for  days  without 
separating  into  a  coherent  layer  of  fat  and  water,  a  thick  cream 
only  collecting  over  th(»  thinner  milky  liquid.     Under  the  micros 
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sdope  sach  an  emulsion  appears  as  a  multitude  of  tmnsparent 
gk*bol€8'  of  fat  of  a  very  small  diameter  floating  in  the  clear 
fluid.  The  emulsion  is,  therefore,  solely  a  fine  division  of  the 
ftt«  similar  to  the  grinding  or  pulverizing  of  other  substances. 
Bv  mixine:  the  undiluted  emulsion  with  an  exc^ess  of  caustic  lye 
and  allowing  the  mixture  to  stand  a  few  hours,  the  milky  ccmdi- 
tion  disappears  and  the  whole  separates  into  clear  lye  upon  which 
floats  a  coherent  cake  of  soap.  This  cake  of  soap  is,  according 
to  the  strength  of  the  lye  UJr^ed,  either  hard  and  brittle  or  soft 
and  more  jelly-like.  As  regards  the  rcjst,  the  strength  of  the  lye 
exerts  no  influence,  provided  it  is  not  below  three  per  (»cnt. 
Hence,  with  finely  divided  flits  saponification  tak<'s  plaw  with 
great  ease  in  the  cold.  Though  melted  or  naturally  fluid  fats 
mix  in  their  ordinary  c^ondition  with  lye  to  an  oniulsion-like 
nia.ss,  saponifiaition  is  much  more  difficult :  100  parts  by  weight 
of  lard  mixed  with  400  parts  by  weight  of  water  and  GO  parts  by 
weij^rjit  of  cjuistic  potash  were  only  ct^nverted  into  soap  after 
digesting  for  two  days  at  a  temi>enituro  of  from  loS^  to  104°  F. 
(Chcvreul.) 

The  process  of  saponification,  however,  is  not  even  accelerated, 
as  might  be  expectetl,  by  lK)iling  with  lye.  The  fat,  to  be  sure, 
^M\  fixes  a  portion  of  the  alkali,  a  complete  sojip  Ix'ing,  how- 
ever, generally  only  forme<l  by  a  gradual  al)sorption,  sonictiines 
only  after  lK)iling  several  days.  The  strength  of  the  lye  is  of 
great  importance  for  the  success  of  the  prcK'css,  most  fiits  being 
only  saponified  with  ease  by  boiling  by  einnmencing  the  operation 
With  weak  lyes  and  gradually  increasing  their  strength.  The 
f^8son  for  this  diflFerent  IxJiavior  of  emulsionized  from  that  of 
non-emulsionized  fats  is  evidently  found  in  the  fact  that  in  using 
anorauLsion  the  globules  of  fat  offer  a  number  of  attacking  points 
to  the  lye  in  which  they  float.  By  the  use  of  a  boiling  heat  the 
^at  forms  a  nuOted,  coherent  mass  which  spreads  out  over  the 
lye,  and  hence  there  is  not  the  same  intimate  mixture  of  i'at  and 
v^  and  saponification  is  eff*ected  with  greater  difficulty.  That 
weaker  lyes  induce  saponification  with  greater  ease  tlian  stronger 
^oes  i»  explained  by  the  fact  that  soaps  are  insoluble  in  strong 
h'es.  In  nioilern  times  quite  strong  lyes  are  frequently  used 
for  the  preliminary  lx>iliug,  which  is,  however,  only  admissible 
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when  the  Ives  contain  much  alkaline  carbonate.  Coooanut'^il 
and  palm-kcmel  oil  are,  however,  exceptions  in  this  respect, 
they  requiring  strong  caustic  lyes  for  saponification. 

The  rc*asoii  why  almost  all  soaps  are  prepared  by  boiling,  Dot- 
withstanding  tliat  saponification  is  not  promoted  by  it,  is  that  the 
mass  formeil  by  the  combination  of  fat  and  lye  requires  at  least 
an  evaporation  of  the  excess  of  water  to  make  it  into  soap,  an 
operation  best  effected  by  boiling.  Ever}-  soap-boiler  knows  that 
strong  boiling  dws  not  promote  saponification,  and  for  that  reason 
insists  uj)on  a  moderate  fire  in  the  preparatory  boiling. 

BoUhuj  by  Mann, — In  Germany  soa])s  are  generally  boiltnl  in 
open  kettles  over  a  nakcH^l  fire,  though  almost  all  lai'gi*  establish- 
ments are  provided  with  st(»am  apj^aratus.     They  use,  however, 
steam  chiefly  for  melting  out  the  fat  from  the  barrels  and  for  the 
j>reparation  of  lyes,  and  frequently  for  the  preparatory  boiling 
of  spe(*ial   kinds  of  soap ;   clear  boiling,  however,  is  generally 
effected  over  an  open  fire.     The  reason  for  this  is  that  a  large 
(piantity  of*  wat(T  has  to  be  evaporatwl  from  most  soaps,  whiehj 
with  the  viscosity  of  the  soaps  and  great  depths  of  the  kettles,  is 
possible  neither  with  direct  nor  indirect  steam  of  ordinary  ten- 
sion.    It  might  l>e  effected   with  superheated  steam,  whicli  ha*^ 
been  n^peatedly  nn'ommended  for  boiling  snap,  and,  it  is  claimed, 
is  advantagetmsly  used   for  the   purpose*  in  Fraiu*e,  Italy,  aiul 
Russia,  thouirh  thus  far  it  has  not  been  intriKluced  into  (jcrmanv. 

7  4  • 

Either  direct  or  indirect  steam  cjin  be  us(h1  for  boiling  soap. 
In  using  direct  steam  it  is  admittcnl  through  a  pi{)e  system  in  the 
interior  of  the  kettle,  and  the  fat  an<l  lye  aiv  brought  to  the  boil- 
ing point  <|iucker  than  by  means  of  an  open  fire.     The  combina- 
tion of  the  fat  with  the  alkali   taking   place  very  rapi<lly,  the 
contents  of  the  kettle  may  boil  over,  which  c^n,  however,  at  once 
be  renuM.lied  by  shutting  oil'  the  steam.     The  water  produccnl  by 
the  condensation  of  the  direct  steam  will,  as  previously  remarked, 
lower  the  st rcntrth  of  the  Ives  used,  which  involves  the  nec*essitv 
of  enipl<»ying  more  concentrated  lyes. 

'^riie  soap-paste  oi>tain(Ml  by  boiling  with  st<»ain  has  to  be  either 
salted  out  or  further  evaponitecl.  For  salting  out  it  is  best  to  use 
a  solution  of  common  salt  in  sub-lve  from  a  former  boiling. 
With  the  use  of  dry  salt  more  time  is  KKpiired  for  the  operation, 
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anoe  the  salt  falls  directly  to  the  bottom  of  the  kettle,  whore  it 
lies  until  it  dissolves  by  itself.  With  an  open  fire,  solution  would 
be  more  quickly  effected  V)y  the  salt  being  constantly  stirred  uj) 
by  the  required  agitation  of  the  contents  of  the  kettle,  which  is 
omitted  by  boiling  with  steam. 

For  the  preparatory  boiling  or  i)asting  and  boiling  to  grain  of 
soaps  which  are  to  be  salted  out,  l)oiling  with  steam  is  tlie  quick- 
est and  surest  method,  the  process  offering  the  further  advantage 
of  the  product  showing  always  a  light  color,  since  it  win  not  be 
injured  by  the  fire.  After  drawing  off  the  sub-lye,  an  open  fire 
is,  however,  used  to  prevent  the  incorj)oration  of  unnecessiii'y 
water  which  later  on  would  have  to  Ik?  again  evaporated.  The 
application  of  direct  steam  is  in  order  only  for  fitting  ground 
ciml-soaps,  and  with  the  use  of  lyes  of  sufficient  strength,  such 
^ps  can  be  frecjuently  entirely  finishtKl  and  the  saltcd-out  (Hird 
He  often  obtained  free  from  froth,  especially  by  employing  caustic 
J^a  Ives.  The  water  formed  bv  the  condensiition  of  the  steam 
effects  here  a  gradual  grinding  of  the  soap. 

For  boiling  with  indirect  steam  the  kettle  is  provided  with  a 
serpentine  piix?,  which  runs  in  several  curves  along  the  walls  and 
finally  ends  outside  the  kettle.  To  regulate  the  admission  of 
'**teani  the  ser])entine  pipe  is  provided  with  a  cock. 

For  boiling  with  indirect  steam  a  higher  ])ressure  is  reipn'red 
tlian  with  direct  steam.  The  mixture  of  fat  and  Ive  is  (luicklv 
brought  to  the  boiling  point,  the  rising  over  of  the  contents  of  the 
kettle  being  ])reventeil  by  shutting  off  the  steam.  The  formation 
of  water  by  the  condensatiou  of  steam  being  here  avoid(Hl,  lyes  of 
orclinar}'  strength  are  used.  For  soaps  which  are  to  be  salted  out 
this  method  is  all  that  can  be  dcsireil,  since,  by  the  lye  being 
eonstintly  ke])t  in  a  state  of  uniform  ebullition,  the  boiling  pro- 
ceeds smoothly  and  regularly. 

It  is,  however,  different   in   boiling   half-grain   soap,  smooth 

white  curd  soap  (by  the  indirect  method),  or  soft  soap.     These 

are  soaps  from  which  a  portion  of  the  moisture  recpiin^d  for  com- 

binati(m  has  to  be  evaporate<l.     As  long  as  the  soaps  are  thin, 

i.  e,,  contain  a    lai^e    amount  of   water,  everything    ])roceeds 

Kmoothly,  but  as  soon  as  the  soaps  become  thick  their  further 

evaporation  with  indirect  steam  is  impossible. 
19 
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In  this  oountry,  where  the  kettles  are  provided  with  ditecst  as 
well  U8  indirect  steam  (see  p.  247),  the  boiling  of  resin-^rain 
soaps  is  effected  as  follows :  After  bringing  the  fat  with  the  hb- 
quired  iirst  lye  into  the  kettle,  direct  steam  is  admitted  or  the 
mixture  is  brought  to  boiling  by  indirect  steam.  It  is  then  k^ 
in  ebullition  by  direct  steam,  and  lye  is  added  nntil  the  paste 
becomes  clear.  Salting  out  is  then  proceeded  with  in  the  usual 
manner,  and  the  salt  being  dissolved  the  direct  steam  is  shut  off 
and  boiling  with  indirect  steam  continued  until  a  sample  of  the 
lye  api^ears  perfectly  clear  and  thinly  fluid.  Afl«r  the  time  re- 
quired for  settling  the  sub-lye  is  drawn  off.  The  lye  required  for 
clear  boiling  is  then  brought  into  the  kettle  and  boiling  with  iu- 
direct  steam  c*ontinued  until  the  soap  shows  the  characteristics  of 
well-boiled  curd  soap. 

Closed  apparatus  is  sometimes  used  for  boiling  soap  in  this 
(country  as  well  as  in  England.  It  has  the  disadvantage  that  the 
coui-se  of  the  process  cannot  be  sufficiently  watched. 


Before  boiling  the  soap  a  calculation  of  the  quantities  of  fat 
and  alkali  to  be  used  is  necessary,  the  method  of  an  approximate 
estimation  still  much  in  vogue  being  by  no  means  a  rational  one. 
Fr(H^[Ucntly  the  results  of  the  calculations  are  only  approximate, 
since  the  different  fats  and  oils  contain  varying  quantities  of  the 
different  trlyeerides  and  of  moisture,  and  not  all  the  constituents 
of  the  fats  and  oils  are  saponifiable  and  the  lyes  of  the  sixip- 
boilcr  are  impure. 

The  calculation  is  effecited  according  to  the  atomic  theory  : — 

Carbon  (C)  =12;  hydrogen  (H)  «=  1 ;  oxygen  (O)  —  16. 

It  is  already  known  that  a  molecule  of  fat  containing  therein 
three  iniivalent  atoms  of  acid  fixed  on  the  trivalent  glyceryl  re- 
(juires  tliree  molecules  of  caustic  alkali  for  decomposition,  where- 
by one  nioleeule  of  glycerin  and  thrc»i»  molecules  of  alkaline 
oleate  are  formed  ;  hence  each  atom  of  acid  contained  in  fat  fixes 
one  inolociile  of  caustic  alkali  or  half  a  molecule  of  potassium 
oxide  or  soilium  oxide. 


-  ^— . 
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Sttaiie  Mid. 

Palmitic  acid. 

Oleic  add. 

C„H„0  1 0 

C,«H3,0  \  ^ 

H  r 

1. 

18C  = 

216 

r 

16C  =  192 

*■ 

18C  —  216 

36H=: 

36 

32H  —    32 

34H  =     34 

20  = 

32 

20  —    32 

20  =     32 

1  mol.  CjjH^O,  ssx 

284 

1  mol.  Cjell^/^j  —  256 

1  mol 

.  C,,H3,0,  =  282 

Potualam  hydroxide. 

Sodl 

am  hydroxide. 

Potannlnm  oxide. 

Sodium  oxide. 

1)0 

^^}o 

■■1    ■■                              * 

Na  r  ^ 

K   =3  39 

Na  =  23 

r 

K 

= 

39 

Nil  =  23 

H  —     1 

H  =     1 

K 

^ 

3') 

Na  =  23 

0    =  16 

0  =  16 

0 

— 

16 

0  =  16 

Imol.KHO  =  56    1  mol.  NaHO=    40  1  mol.  KKO  ==  94     1  mol.  Na,0  =  62 

J  mol.  KKO  =  47     i  mol.  Na^O  =  31 

There  are  required  for  the  saturation  of — 

2M  parts  by  weight  of  stearic  acid    56  parts  by  weight  of  potassium  hydroxide. 

palmitic  acid  60 
oleic  acid        47 

Stearin.  Palmitio. 

(Ci6HiiO)3  >  .. 


256 
282 


sodium  hydroxide, 
potas.sium  oxide,  etc. 

Oloin. 
(C„H3.,0),  ) 


57C  =  684 

llOH  =  110 

60  =s     96 

^"^'»1-Mno0«=  890 


51C  =  512 

98H  =    98 

CO  =     96 


57C  =  684 

104H  =  104 

60  =     96 


1  mol.  C3iilj,^06  =  806  1  mol.  Cs^IIioiOg  =  8^4 


Potassinm  hydroxide. 


Sodium  liydroxide. 
Na 


\n« 


3K  =  117 
311  =  3 
30  =    48 


3Na  =  69 
311    =     3 

30     =  48 


3  mol.  KHO  =  168 

Potassiam  oxide. 
K) 


k; 


0 


3  mol.  NaH  =  120 

Sodium  oxide. 
Nal 


Nai 


O 


3K  =  117 
3K  =  117 

30  =    48 


3Na  =  69 
3Na  =  69 
30     =  48 


3  mol.  KjO  =r  282 
1^  mol.  K,0  s  141 


3mol.Na,0=  186 
l^raoLNji^O  =s    93 
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For  conversion  into  soap — 

800  ]).irtH  by  weight  of  stearin  require  168  parts  hy  weight  of  potassinm 

hydroxide. 

S60  "  "  palmitin    "      120  "  "  sodiam 

hjdrozide. 

SS4  ''  *'  olein  *'      141  **  <'  potastiam 

oxide,  etc 

Suppose  even'  oil  or  fat  consists  of  one  molecule  each — 

stearin 0^^  H,|oO«    b    890 

Palmitin C5,  H„  O,    a    806 

Oloin C„  H,^0«    =    884 


3  molecales  of  fat 


3 


2580 
"3" 


Hence  1  molecnle  of  fat  =  C,,H,jj^Oj  ™  8(50  |xirts  by  weight, 
n'(|nires  120  parts  by  weight  of  sixliuni  hydroxide,  or  168  parts 
by  wcfght  of  potassium  hydroxide,  or  93  {mrts  by  weiglit  of 
sfKlium  oxide  and  141  parts  by  weight  of  potassium  oxide. 

For  the  calculation  of  the  quantities  of  alkali  the  following 
general  formula,  therefore,  serves: — 


■    — •        ^V    •        aV 

(( 

a   X  <1    ^     V    V 
h 


the  quantities  of  alkali  sought, 
the  quantity  of  fat  sought, 


In  whicli — 

a  is  the  atomic  weight  of  the  acid  or  the  glyc(M*i<lo, 
h  the  atomic  weight  of  the  alkali, 
r   tlie  (piantity  of  a<^id  or  glya^ride  j)resent,  and 
f/  the  quantity  of  alkali  present. 

T]i(»re  arc  required  for — 


lOn  parts  of— 
Stearic  acid 
I'alinitic  acid 
oli'ir  acid     . 
Stearin    . 
]\i1niitiii 
<)l«'iii 
Fat  and  oil 


Sodinm 

rotanninm 

Sodium 

PotaHhinin 

jrdroxide, 

hydrnxide. 

oxtdo, 

oxide, 

NhIK). 

KHO. 

Xa-O. 

K.o. 

Tart*. 

Parts. 

TarU. 

Paru. 

14.08 

19.71 

10.91 

IG.'jy 

l.'i.G-i 

21.87 

12.11 

1.^.3« 

14.1J) 

1J).S5 

10.99 

lli.<jl>* 

13.48 

18.87 

10.44 

15.84 

l4.f^H 

20.84 

11.  n3 

17.40 

1:^57 

19.0<> 

10.45 

1.^».99 

13.04 

ID.M 

10.81 

10.39 
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There  are  required  for  100  parts  of — 


Sod  i  am 

Potossiam 

Sodtum 

PoUssiam 

jrdroxlde, 

hydroxide. 

oxide. 

oxide. 

KaHO. 

KHO. 

Na^O. 

K3O. 

Parts. 

Pares. 

Parts. 

Parts. 

700.0 

507.1 

916.1 

604.2 

Stearic  acid. 

640.0 

467.1 

825.8 

544.7 

Palmitic  acid 

705.0 

503.5 

909.7 

600.0 

Oleic  acid. 

741.5 

536.7 

957.0 

627.6 

Stearin. 

671.5 

479.7 

867.7 

571.6 

Palmitin. 

735.0 

530.9 

950.5 

626.9 

Olein. 

716.6 

511.9 

924.7 

609.9 

Fat  and  oil. 

rt  requires  (in  round  num 

bers) — 

7.17 

5.12 

9.25 

6.1 

Fat  and  oil. 

To  facilitate  the  calculations  wc  give  the  following  tahhvs, 
which  indicate  the  quantity  of  fat  to  be  sjiponifiwl  by  lye  of  any 
de^jired  strength  according  to  Baume's  and  Twaddle's  degrees : — 


**. ; 
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Table  of  the  quantities  of  fat  which  a  aoda  lye  of  Ba»mP$  or 
Twaddlers  degrees  requires  for  saponification. 


1 

Degrees 

Degrees 

100  kllofrnunmei  of  eod*  lye 

100  liken  of  aoda  if 

accordiug 

•ccordtDg 

contaia 

reqatre 

contain 

reqntro 

to 

to 

per  cent. 

kllogramneB 

kllofrrammeB 

ktlofrrMiHM 

Baniue.* 

Twaddle. 

flodiam  oxide** 

or  fac. 

of  nodlam 

offkt. 

, 

Na^O. 

oxide,*  5a^. 

1 

1.4 

0.47 

4.35 

0.4 

4.35 

2 

2.8 

0.93 

8.60 

0.9 

8.fl0 

3 

4.4 

1.55 

14.34 

1.6 

14.80 

4 

5.8 

2.10 

19.42 

2.2 

20.35 

5 

7.4 

2.60 

24.05 

2.7 

24.97 

6 

9.0 

3.10 

29.67 

3.2 

29.60 

7 

10.4 

3.60 

33.90 

3.8 

35.15 

8 

12.0 

4.10 

.37.92 

4.3 

39.75 

9 

13.4 

4.55 

42.10 

4.9 

44.42 

10 

15.0 

5.08 

46.99 

5.5 

50.87 

11 

Ki.d 

5.67 

52.44 

6.1 

5«t42 

12 

18.2 

6.20 

57.35 

6.8 

62.90 

13 

20.0 

6.73 

62.25 

7.4 

68.45 

14 

21.6 

7.30 

67.52 

8.1 

74.92 

ir> 

23.2 

7.80 

72.15 

8.7 

80.47 

16 

25.0 

8.50 

78.62 

9.6 

88.80 

17 

26.8 

9.18 

84.17 

10.4 

92.87 

18 

2S.4 

9.80 

90.65 

11.2 

103.60 

1}» 

30.4 

10.50 

97.12 

12.1 

111.92 

2t) 

32.4 

11.14 

103  05 

12.9 

119.32 

21 

34.2 

11.73 

108.50 

13.7 

126.72 

22 

36.0 

12.33 

114.05 

14.6 

135.05 

23 

38.0 

13.00 

120.25 

15.5 

143.37 

24 

40.0 

13.70 

126.72 

16.4 

151.70 

25 

42.0 

14.40 

133.20 

17.4 

160.62 

2»J 

44.0 

15.18 

140.41 

18.5 

171.12 

27 

46.2 

15.96 

147.63 

19.6 

181.30 

28 

48.2 

16.76 

155.03 

20.8 

192.40 

29 

50.4 

17.55 

162.23 

22.0 

203.50 

30 

52.6 

18.35 

169.73 

2:^.0 

212.75 

31 

.^.5.9 

19.23 

178.61 

24.5 

226.62 

32 

57.0 

20.00 

185.(K) 

25.7 

237.72 

33 

59.4 

20.80 

192.40 

27.0 

249.75 

34 

61.6 

21. .')5 

199.34 

28.2 

26(».85 

3;-) 

64.0 

22.35 

206.74 

29.5 

272.87 

3<i 

66.4 

23.20 

214.60 

30.9 

285.82 

37 

70.2 

24.20 

223.85 

32.6 

301.. 55 

38 

71.4 

25.17 

232.82 

34.2 

3 16.  .55 

30 

74.0 

26  12 

241.61 

35.9 

332.07 

40 

76.6 

27.10 

2.'i0.67 

37.5 

346.87 

41 

79.4 

28.10 

259.92 

39.2 

362.60 

42 

82.0 

29.05 

268.71 

40.0 

370.00 

43 

84.8 

30.08 

278.24 

42.8 

395.90 

44 

87.6 

31.00 

286.75 

44.6 

412.55 

4r) 

9U.6 

32.10 

296.92 

46.6 

431.05 

4f) 

93.6 

33.20 

307.10 

4^.7 

448.62 

47 

\H>Ji 

34.40 

318.20 

j         51.0 

471.75 

48 

101.2 

35.70 

330.22 

;         53.5 

484.87 

49 

102.8 

36.90 

341.32 

55.9 

517.07 

50 

106.0 

38.00 

351.50 

58.1 

537.42 

*  For  th«  specific  gravitit*s  correaponding  to  Baume's  an«l  Twaddlers  degr«M 
and  the  quantities  of  80<iium  oxide  oorrm}ponding  to  tho  qiiautitiet  of  sodin 
hydroxide  see  pages  238  and  240. 
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Table  of  the  qua-nlities  of  fat  which  a  jiotaKh  lye  of  Jiaiimi's 
and  Twa4dle'it  degrees  requirpn  fi>r  ftapotdficalion . 


2«.lt 
21.0 

23.2 
2S.0 

3l>.4 
32.4 


17.^0 
18.(10 
J8.))0 
19.WI 
2lt.30 
21.10 
21.!I0 
■J2.7" 


13S.47 
I4.t.3:> 

147.113 


311.211 

1S4.23 

Sl.fKI 

l!>n.Ul 

31.H0 

103.WS 

3i71> 

1M.47 

33.50 

2(14.35 

34.40 

2IM).F4 

3,>.4(' 

21.-). 94 

3«.50 

222.  K5 

37.  SO 

228.75 

3>i.fl0 

234.85 

3!).60 

241. 5fi 

4(1.  liO 

247.tKi 

41.50 

253.15 

*  Far  the  BpvuiRc  gravities  curri-siionitlng  luBauiiiF'  &nd  Tiraddlti's  <lHgret« 
ud  the  qaantitim  of  potansiuni  oiido  oorresponiliiig  to  those  of  potadHioia 
b.rdroxid«  see  pages  238  uid  240. 
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In  even'  chemical  equation,  hence  also  in  saponification,  the 
pnMluct  (soap)  i»  equal  to  the  educt — sodium  oxide,  potassium 
oxide,  water,  and  fat  or  oil. 

1  nioleoulo  fttearin  =3  3  moL^oales  sodiam  hydroKidft  sss 

* , '     and     ^—  , '  s=  1010 

890  parts  by  weight  (3  X  40)  120  parts  by  weight 

Give  after  saponification — 

3  inoleciiles  sodium  stoarato  &a  1  molecule  glycerin  ss 

and     ' , '  «  1010 


(3  X  306)  918  parts  by  weight  92  parts  by  weight 

1  molecule  fat  or  oil  ss  3  molecules  potassium  hydroxide  s=s 

> , and . '  =  1028 

800  parts  by  weight  (3  X  56)  168  parts  by  weight 

Give  after  saponification — 

3  molocnhis  of  sodium 
stearate,  pahnitate,  and  oh*at(t  ^  1  molecule  glycerin  ^ 

» , '  and     ^ . '  =  1028 

93C  parts  by  weight  92  parts  by  weight 

1  molecule  palmitin  =  3  molecules  water 

^ , '     and         '^ • '      =     860 

800  parts  by  weight  (3  X  18)  54  parts  by  weight 

Yield  after  decomposition — 

3  molecules  palmitic  acid  •=:  1  molecule  glycerin  = 

. — . '         and     ^ ^- '  =s     860 

(3  X  25G)  7G8  parts  by  weight  92  parts  by  weight 

The  triy:lvceridcs  contain — 

Stearin  .     .     .     95.35  p.  c,  remnant  of  stearic  acid,  CmHjjjOl  .^ 

— '-   i 

4.05     •*  ''  glycerin,  C3H5'" 

Pahnitin      .     .     94.00  p.  c,  remnant  of  palmitic  acid  CjijlI^jO  )  ,v 

5.34     **  **  glycerin,  C3H.'"  ^    § 

Oleiu       .     .     .     95.30  p.  c,  remnant  of  oleic  acid,  C|^Hj.^O  \^ 

i 

4.70     **  **  glycerin,  C5II5"' 

Oil  or  fat     .     .     95.23  p.  c,  remnant  of  fatty  acid 

4.77     **  **  glycerin,  G3H5'" 

Now,  in  the  saponification  with  water,  the.^e  diffei'cnt  remnants 
divide  themselves  in  the  remnants  of  the  water, 

H  ")  ^   H  atom  of  hydrogen 

II  /  HO  atom  of  hydroxi<le, 
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or  in  the  remnants  of  the  modified  waters  of  the  Ives, 

Na  \^  Na  atom  of  sodiam  ^  \  o   ^  atom  of  pota.ssinin 

H  i       ""   HO  atom  of  hydroxide      H  j  HO  atom  of  hydroxide, 

in  such  a  manner  that  the  atom  of  hydrogen,  potassium,  or 
sodium  combines  with  the  remnant  of  the  acid,  and  the  atom  oi' 
hydroxide  with  the  remnant  of  glycerin  =■  glyceryl  C3H3"',  s<> 
that  the  original  quantity  of  fat  is  augmented  by  the  quantity  of 
alkali. 

The  remnants  of  acids  of  the  various  triglycerides  become 
augmented  by — 

Stearin  .... 

Palmitin  .... 

Oleiii  .... 

•           Oil  or  fat  . 

And  the  remnants  of  glycerin  from — 

stearin,  Palmitin, 

By  hydroxide    .         .5.68  p.  c.      6.08  p.  c. 

Hence  100  parts  of  the  triglycendes  give,  after  sa{)onificatioii 
with  water,  sodium  hydroxide  or  potassium  hydroxide — 


Hydrot^en. 

Sodiam. 

Potassium. 

0.30  p.  C. 

8.02  p.  C. 

13.12  p.  C 

0.36      ** 

8.54     *» 

14.47     ** 

0.32     ** 

7.79     " 

13.22     ** 

0.34     ** 

7.91     " 

13.42     »* 

Oieln,  Oil  or  fat, 

5.69  p.  c.      5.93  p.  c. 


Per  cent. 
Hydrof^en  stearate       9').73 
Glycerin   .        .        .    10.33 

Sodiam  stearate 
Glycerin   . 

Sodiam  palmitate 
Glycerin   . 

Sodiam  oleate 
Glycerin  . 

Sodiam  sebate 
Glycerin   . 

Per  cent. 
.  103.37 
.     10.33 

Potasninm  stearate 
Glycerin     . 

PotasMiura  palmitat 
Glycerin     . 

PotasRinm  oleate 
Glycerin     . 

Potassinra  sebate 
Glycerin     . 

Per  cent 
108.47 

.   io.a3 

liydroi^en  palmitate 
GJycerin  . 

10B.06 

».").02 
11.42 

113  70 

.  103.20 
.     11.42 

118.80 

e  109.13 
.    11.42 

Hydrogen  oleate 
Ciycerin    . 

106.44 

f»5.63 
10.:« 

114.62 

.  103.09 
.     10.39 

120..W 

.  10S..-»2 
.     10.39 

Hydrojfen  sebate     . 
Glycerin   . 

106.02 

95.57 
10.70 

113.48 

.  103.14 
.     10.70 

118.91 

.  lOS.rki 
.     10.70 

106.27 


113.S4 


119.3.^ 


The  pure  dry  combinations  therefore  contain — 


Sodiam  oxide. 

Acid. 

PotasKinm  ox 

ide. 

Acid. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent 

■ 

Stearate 

.      10.13 

89.87  1 

14.59 

85.41 
84.44 

Palmitate   . 

.      10.84 

89.16 

o 

15.56 

o 

Oleate 

.     10.19 

89.81  • 

m 

o 

14.33 

85. (u 

• 

Sebate 

.     10.80 

89.20 

'3 

15.50 

84.50 
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If  saponification  is  oifeotod,  as  in  the  manufacture  of  candles, 
by  means  of  lime  (calcium  liydroxide),  2  moIciHilcs  of  triglyceride 
enter  into  decomposition  with  *S  molecules  of  calcium  hydroxide. 


2  molecule!  Htearin. 

3  molecules 

Calcium  stearate. 

2  molecolM 

calcium 

gljterlm. 

hydroxide. 

fO  parts  of  trigly 

ceride  yield- 

— 

- 

Calcium  stearate  . 

.  104.81  p.  c. 

Calcium 

palmitate 

106.07  p.  C. 

(rlycerin       .     .     . 

.     10.33     ** 

Olyceriu 

•     ■     • 

.     11.42     ** 

115.14     ** 

117.49     " 

Calcium  oleate 

.   KU.85  p.  c. 

Calcium 

sebate     . 

.  105.62  p.  c. 

Glycerin      .     .     . 

.     10.39     ** 

Glycerin 

•     •     • 

.     10.70     " 

lir).24     »» 

116.32     ** 

There  are  contaii 

ikhI  in  the — 

Calclnm  oxide. 

Arid 

■ 

Stearate 

•          .          • 

9.00  p.  c. 

91.  W 

p.  c. 

Talmitate   . 

•          •           • 

9.19     '* 

90.81 

t( 

*-*■ 

Oleate 

... 

9.03     »* 

90.97 

u 

Sebate 

... 

9.12     *» 

90.88 

^ 

Some  move  Modern  MethocU  for  the  Mainifarture  of  Soap. 

SajfOHifirafi(ni  hj/  fnf/j)lui  retted  (illcalles, — Pel  on  ze  has  sliown  that 
tlie  sulphurettiHl  alkalies,  used  in  the  same  manner  as  caustic 
alkalies,  j)()ssess  the  property  of  saponiiyin*r  fats.  At  an  ordinary' 
temperature  saponiiieation  takes  plac<.'  in  live  to  ten  days,  but 
immediately  with  the  aid  of  heat.  In  the  latter  ease  sulphide  of 
hydrojren  escapes  and  1  e(piivalent  of  sodium  sulphide  yields  the 
same  (jnantity  of  soap  as  1  etpiivalent  of  anhydrous  soda. 

In  re<xJU'd  to  this  m(»thod  of  saponification,  Dnllo  remarks  that 
thinijxh  saponification  is  (piiekly  and  completely  et^'ected,  he  c:in- 
not  confirm  the  statement  that  the  disajrreealdc;  (nlor  can  l>c 
removed,  except  Pelonze  possesses  a  means  not  published  by 
him.  Even  when  carefully  avoidinjr  an  excess  of  so<1iuni  sul- 
phide and  expellinj^  the  sulphide  of  hydrojren  by  continuiHl  heat- 
in<r,  a  disa<rreeable  smell  remaiiu^l  behind  which  could  not  be 
rtMn<>ved. 
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J.  Ijaiirent  raises  the  following  objection  to  Pelonze's  method, 
which  deserves  attention.  Two  faetories  in  iEarseiUes  niannilie- 
tune  daily  44,000  pounds  of  soap,  and  if  they  should  adopt  this 
new  method,  500  eubie  metres  (17008.20  cubic  feet)  of  hydrojren 
sulphide  would  l)e  daily  developiul,  the  injurious  influence  of 
which  upon  the  health  of  the  workmen  and  the  hygienic  condi- 
tion of  Marseilles  would  l>e  inc»aleulable. 

hhrd  mitonifictttlon  of  oil  fruitH. — Liebreich  has  patented  a 
process  for  the  direct  saponification  of  copra.*  The  (jopra  is 
coniminuteil,  then  saiK>nified  with  (caustic  soda  lye,  and  the  soap 
paste  separated  from  the  cellulose  by  means  of  a  centrifugal  ma- 
chine. By  salting  out  tlic  jwiste  a  grain-soa[)  is  obtained  which  is 
sohanl  that  it  cannot  be  out  bv  anv  of  the  usual  cuttinjr  machines. 

Soaps  made  of  eoeoanut-oil  are  dillicult  to  salt  out,  and  when 
finally  separated  by  the  use  of  too  much  salt,  inclose  a  consider- 
able quantity  of  the  latter.  Soaps  formerly  prepared,  according 
to  Liebreich 's  process,  by  the  Manufactory  of  ClnMnical  Prixlucts 
at  Oiarlottenburg,  from  pure  eoj)ra  or  from  copra  and  some  olcin, 
flowed  tlie  above  defet!t  of  containing  a  considerable  (juantity  of 
••^It,  and  made  the  hands  rough,  (j.  ITeine,  of  Charlottenburg, 
prepares  at  present,  accionling  to  Liebrei(!h's  j)rocess,  from  (»o]>ra 
ami  a  considerable  quantity  of  lard,  a  stock-soaj)  for  the  manu- 
fac*tiire  of  fine  toilet-soaps,  which  d(K'S  not  exhibit  the  above 
"<?fa't,  his  toilet-soaps  being  remarkably  mild  and  agrc^eable  in 
washing. 

LiebixMch  claims  as  an  advantage  of  his  pnxress  that  it  is  the 
<>nlysure  niethiKl  by  which  a  neutral  soap  can  be  technically  ob- 
^ined.  Why  this  shouhl  Ix'  the  ciise  we  cannot  comprehend, 
3D(1  are  of  the  opinion  that  with  the  usual  metho<ls  of  salting  out 
*^J  grinding  a  neutral  soap  can  just  as  siu'cdy  be  j)reparetl. 

Mrnujl  MMij>8, — Kluge  &  Co.,  of  Magdeburg,  add  to  the  iittinl 
^ps  bicarbonates  in  order  to  convert  any  free  caustic  alkali 
prcf^cnt  into  carl>onate.  The  soaps  which  Dr.  I  >cite  had  occasion 
to  examine  were  mild  and  yielde<l  a  good  lather ;  they  ^howcd  no 
f<?action  with  curcuma  tincture  nor  with  solution  of  sublimate, 
which  is  due  to  the  fact  that  sodium  bicanb<jnate  does  not  brown 
curcuma  tincture  nor  redden  solution  of  sublimate. 

*  Tbe  pulp  of  the  cocoannt. 
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CHAPTER  XiL 

HARD  SOAPS. 

I.  Curb  or  Grain-Soaps. 

a.  Curd  or  Gi'ain^Soaps  upon  Sub-Lye, 

The  boiling  of  curd-soap  upon  sub-lye  may  be  divided  into 
three  principal  operations:  The  preparaton'  boiling  or  pasting, 
the  salting  out  or  separation,  and  the  clear  boiling  or  coctiou. 
The  object  of  the  first  operation  is  the  saponification  of  the  fat, 
that  of  the  second  the  separation  of  the  soap  from  the  glycerin 
and  the  superfluous  Avatcr,  and  that  of  the  third  the  removal  of 
.  particles  of  froth  due  to  incomplete  saponification  and  deposited 
Ix^tween  the  separated  curd-soap. 

Old  German  curd-soajy, — Prior  to  the  introduction  of  artificial 
scxla,  wood-ashes  were  extensively  used  for  making  household 
soaps,  and  for  hard  sojips  it  was  customary  to  salt  out  with  cora- 
iium  salt,  either  direotlv  or  in  solution.  AVhere  wood  is  burnt  as 
fiu^l,  and  wood-ashes  abound  and  are  cheap,  or  where  potash  can 
be  pnx'ured  economically,  this  process  may  jwssess  interest  and 
be  of  useful  application,  although  at  pra<ent  in  c*ommerciaI  cen- 
tres this  class  of  soaps  is  raixjly  made.  Yet  it  is  necessjir}',  for  the 
reasons  stated,  to  give  a  descriptitm  of  the  process. 

The  preparation  of  lye  from  wood-ashes  or  |)otash  has  been 
given  on  page  228. 

To  convert  1100  pounds  of  tallow  into  curd-soap  al>out  138 
hnshels  of  wood -ashes  have  to  be  lixiviat<^il,  but  at  present  potash 
lyes  are  generally  usckI.  For  the  above  quantity  of  tallow,  440 
]>()unds  of  lye  of  10^  I^.  =»  1.07  specMfic  gravitj*  ■■  7.7  per  oent> 
of  potassium  oxide,  are  brought  into  the  kettle,  and  after  warm- 
ing, the  tallow  is  a<l(l(Ml.  To  within  a  short  time  of  the  eom- 
nienccment  of  ebullition  a  strong  fire  is  maintained,  but  it  is  then 
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moderated  anil  kept  so  for  five  hours.  The  molted  tallow  is  at 
<»nce  converted  into  a  milky  mixture,  and  as  lone;:  as  lye  and 
fat  have  not  formed  a  homo<j:eneous  eomhination,  the  mass  boils 
turbuleutly  in  the  kettle,  without,  however,  rising.  When  the 
nwas  has  In^en  brought  to  a  state  of  homoireniHMis  mixture,  ealleil 
the  "flose  state"  as  eontra(listinguishe<l  from  the  eondition  in 
which  the  scjap  is  granulattHl  and  separated  from  the  liquids  of 
the  kettle,  al>out  IKK)  pounds  of  lye  of  IG^  to  IH^  K  =  1.12") 
to  1.142  specific  gnivity  ■=  12.40  to  1.*>.JM)  j)er  (vnt.  poUissium 
<>xi(le,  are  added  in  four  to  five  portions  at  short  intervals.  The 
lx)iling  now  Ikk^ouics  dense  and  languid  and  the  mass  appears  of 
a  yellowish-brown  c<)l()r  and  runs  off  the  spatula  in  cohesive, 
long,  translucent  strings.  The  map  boiU  to  a  jtasfr,  and  during 
this  pnKx>ss  it  is  ne<*(*ss{irv  to  examine  whether  complete  siiponifi- 
<3ti(m  has  taken  placv  and  there  is  a  corivct  pr<)i)ortion  of  alkali 
to  fatty  acids.  If  some  of  the  s^jap  1m^  <lrc>j)ped  upon  a  ghiss  and 
thLs  sample  remains  clear  for  some  time,  luN'oming  turbid  only 
on  eooliug,  the  paste  is  of  the  right  quality  ;  if,  however,  the 
NiDiple  l)ecomes  turbid  in  a  shoit  time,  such  turbidity  is  due 
either  to  non-sjiponified  fat  distributed  in  small  particles  in  the 
|)a.ste,  or  to  an  excess  of  lye  effecting  a  separation  of  solid  soaj). 
^'on-.silponified  fat  is  present  if  a  gray  border  a})iK'ars  immedi- 
ately on  the  wlge  of  the  sample,  while  in  the  [)res*'nce  of  an 
excess  of  alkali  the  sjunple  lx»com(*s  quickly  coated  with  a  whiti'-h 
film.  This  defect  is  readilv  overcome  i)v  an  achlition  of  Ive  or 
tallow.  AVhen  the  paste  is  suffi(!iently  clear,  and  a  .siun]>le  brought 
*n  contact  with  the  tongue  causes  a  sligiit  burning  sensation,  or 
^hows,  as  it  is  technically  termed,  a  slight  **/o^/c//,"  it  is  vigor- 
ously boiled  in  order  to  deprive  it  of  a  portion  of  the  superfluous 
water,  until  it  nnis  in  threads  from  the  spatula,  which,  is  tennc<l 

spinning  of  the  soap."  As  soon  as  this  moment  arrives,  tlit* 
*^I>aration  of  the  soap  from  its  aqueous  solution  by  means  .)t' 
<'')mmon  salt  is  commenced,  which  at  the  same  time  effects  tlio 
transformation  of  the  potash  soap  into  soda  s(Kip,  the  latter  pro- 
<^s  taking  place  by  an  exchange  of  the  constituents  of  the  coin- 
»non  salt  with  those  of  the  jwtjish  soap,  when'by  soda  soap  and 
potassium  chloride  an^  formcil. 

The  salt  is  added  gradually  and  in  small  portions,  and  after 
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each  addition  the  paste  is  allowed  to  boil  for  a  short  time  in  otiet 
to  enable  tlie  oi^erator  to  watch  the  full  effect  of  the  aidt^  which'^ 
does  not  show  iti^elf  at  once.     The  first  addition  of  salt  eflfeds^  m* 
a  nile^  a  h'c[Ucfa('tion  of  the  paste.    After  fartiier  additioBS,  ikik' 
s^jiip  coagulates  and  finally  comes  as  a  thick  mass  to  the  aarfinfti^ 
The  separation  is  due  to  the  soap  being  insoluble  in  salt  sohitioa 
and  the  salt  withdrawing  water  from  the  soap.     The  fluid  sepft- 
ratwl  from  the  soap,  which  is  called  "sub-lye'*  or  '* spent  lye,** 
contains,  l>esides  the  common  salt  added,  the  potaasinn^  chloaride- 
formed  by  the  decomjxjsition  and  the  glycerin  formed  by  tfae> 
sa]>onification.  \ 

Great  attention  vraa  formerly  paid  to  the  operation  of  salting 
out,  since  with  an  insufficient  addition  of  common  salt  a  portioB 
of  the  soap  remains  dissolved  in  the  sub-lye,  and  with  too  mudi 
salt  the  soap  sc»i)aratcs  too  quickly,  so  that  there  is  danger  of  the 
forming  of  small  Ium[)s  which  combine  with  difficulty  and  henos 
ab-sorb  sulvlyc.  Soap  properly  salted  out  must,  when  taken  hot 
upon  the  spatula,  adhere  to  it  in  soft  flakes,  l)oil  into  laminse,  and 
a  sample,  on  l)eing  pressed  wnth  the  tliumb  in  the  palm  of  the 
hand,  must  not  smear,  but  peel  off  as  a  solid,  drj^  chip,  or,  as  it  is 
technically  cxilled,  "  have  pn^ssure." 

When  saltin<r  out  is  finished  the  firt»  is  removed  and  the  settled 
siib-lye  dniwn  off  or  pum])ed  out,  or  the  entire  content*^  of  the 
k<'ttle  are  trujisferrwl  into  the  cooling  vat  and  allowed  to  rest  for 
tli(»  sub-lye  to  settle.  A  quantity  of  the  weak(»st  lye  is  tlien 
brought  into  the  empty  kettle,  and  the  s<3ap,  l>eing  carefully  re- 
uiovckI  from  the  sub-lye  in  the  cooling  vat,  is  added  and  dissolved 
to  a  clear  paste,  which  is  again  carefully  salte<l  out.  But  little 
salt  is  recjuired  for  this  oiwration,  as  it  only  serves  for  the  ab- 
sorption of  water.  The  next  op<»ration,  "  ck»ar  Iwiling"  of  the 
b<»ap,  is  now  i)ro(*eeded  with. 

The  object  of  dear  boiling  is  to  withdniw  the  superfluous  water 
from  the  soap,  to  saponify  the  last  remnants  of  fat,  and  to  form 
the  soap  into  a  solid  mass  free  fnmi  froth.  This  openition  was 
generally  executed  by  allowing  the  soap  to  boil  up  high  with  a 
(|uict,  uniform  fire,  keeping  the  sjwtula  always  ready  to  prevent 
l>oi]ing  over  by  beating  the  soap,  or,  as  it  is  technically  called, 
** checking"  or  "curbing"  the  soap.     The  soap,  which  was  at 
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first  not  sufficiently  soparatod  from  the  sub-lye,  sfnin  swthes  up 
io small  bubbles,  which  is  t<Tni<Hl  "the  soaj)  IkhIs tou<i:h."  AVith 
cuntinued  bc>ilin<;,  and  the  kettle  half  coven-^l  with  planks,  the 
water  now  gradual iy  eva[)orat(.»s,  the  salt  lye  iMH'uniinjr  mon*  and 
more  concentratcKl,  and  by  withdniwing  more  water  irom  the 
SMp  the  latter  contracts  and  becomes  more  vis<'id.  I^irj^e  1am- 
iwe  form  on  the  surface,  an<l  the  steam  <l(;veh)jH'<l  on  the  lM)tt<mi 
of  the  kettle  makes  so  much  noisi*  in  escai)in^  throu*rh  the  thi<*k- 
ening  soap  that  in  the  languajre  of  the  s<jap-l)oiler  "  the  soap 
talks."  The  froth,  now  lull  of  larjre  bubbles,  .<ubsid<'s  <rradually, 
the  .soap  fonns  a  uniform  mass,  and  no  mon»  water  \h'\ui:  with- 
drawn from  it,  elejir  l)oiling  is  finishe<l.  On  repeating  the  test 
>rith  the  thumb  the  soap  can  be  rublMnl  to  a  dry,  fi<'xible  <'hij). 
After  removing  the  fire,  the  soap  is  allowenl  to  rc^st  a  lew  hours 
for  the  sub-lye  to  settle,  and  then  bnjught  into  the  frame  In 
the  thickly-fluid  soap  thus  brought  into  the  fnime,  mottling  is 
rwdily  pnxlm»ed  by  a<lhering  impurities.  As  nu»ttlwl  curd-soap 
was  formerly  cHjnsidered  es|M'cially  goo<l,  bf)le  elutriated  in  lye, 
pyniliisite,  etc.,  was  frequently  nn*xe<I  with  the  soap  Ix'fore?  bring- 
ing it  into  the  frame,  in  oi\ler  to  make  the  mottling  mon»  [iro- 
nouiK'ed.  Ff»r  suKjoth  soap  the  thick  grain  was,  howev(*r,  ground 
with  hot  water  or  wesik  lye,  which  renders  the  S(«ip  mon;  licjuid, 
and  the  adhering  impurities  pass,  on  account  of  their  specific 
^vity,  into  the  sub-lye.  The  soap  absorbing  some  water  by 
this  manipul.ition,  the  yie]<l  is  somewhat  increased.  One  hundred 
p*>unds  of  tallow  give  about  loO  pounds  of  imground  curd-soap, 
while  by  grinding  the  yield  may  be  brought  to  loG  pounds. 

Cnnl-soajw  prepared  with  ]>otash  ly(?  are  mon*  dc^licate  and 
^^fter  than  those  made  directlv  with  s(Kla  lv<*,  but  thev  are  far 
ni(»re  ex|)ensive,  pjtash  IxMug  not  only  worth  twice  as  much  as 
'^'tui  with  the  same  p(*reentage  of  available  substance,  but  a  larger 
^llantity  is  also  required.  Su])pose  both  substane(»s  wen^  ehemi- 
fally  pure,  KM)  pounds  of  tallow  would  require  for  saponificjition 
-'^iwunds  of  chemically  pure  potassium  cjirbonate,  or  21  pomids 
of  chemically  pure  sodium  cjirbonate. 

Tallf/w  (cm/y/)  Hoap. — This  soap  is  still  much  us(m^1  in  the  house- 
hold on  account  of  its  great  e(,»onomy  in  washing,  and  in  the 
textile  industries  on  account  of  its  great  unctuousness  and  other 
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good  qualities.     Ik^ides,  tallow  is  the  best  raw  material  for 
flihrication  of  eurd-.soap  and  gives  the  greatest  yield,  100  ponD^* 
giving  from  100  to  100  pounds  of  soap,  aeeording  to  whether 
is  more  or  less  ground. 

The  lye  ro<|uired  for  the  fabrication  of  this  soap  is  prepai 
I'rom  liigh-gradtHl  calcined  soda  set  with  50  to  60  [>er  cent 
lime.     It  is  still  Ix'tter  to  use  caustic  soda  lyes  prepared  by 
solving  high-grade  cnuistic  scnla  in  water,  such  lye  having  tl 
advantage  that  in  salting  out  no  sodium  carbonate — of  whit 
ly<s  prei)ar(Hl  from  calcincil  soda  contain  always  more  or  less 
passiis  into  the  sub-lye,  and,  as  is  frequently  the  caise,  is 
S(Klium  carbonate  in  lyes,  as  previously  mentioned,  does  not  coil  — 
tribute  to  saponificjition,  and  as  it  is  only  mechanically  mixecJ 
with  the  soap  and  deposited  Ix^tween  tiro  soap-atoms,  renders  the 
«oap  more  liquid.     In  salting  out,  the  sodium  carl)onate  in  the 
j)aste,  not  l>cing  chemically  fixed,  is  carried  into  the  sub-lye. 

T\w  preparation  of  tallow  cunl-soap  by  means  of  soda  lye  fe 
much  the  same  as  that  of  old  German  cunl-soap,  though  at  the 
pix\<ent  time  the  soap  is  genendly  l)oiled  uiM)n  one  water,  except 
where  the  impurity  of  the  tallow  renders  a  more  frequent  renewal 
of  the  Ivo  necvssarv. 

The  boiling  j>rocess  is  genenilly  carried  on  as  follows:  The 
(nllow  is  brought  into  the  kettle,  and  as  it  can  only  l>e  completely 
saponified  with  weak  and  more  caustic  lye,  tank-lye  of  8°  to 
lo  1>.  (about  one-quarter  of  the  entire  quantity  recpiired  for 
siponiiication)  is  added.  With  a  slow  tire,  the  lye  and  tallow 
ini mediately  form  an  emulsion  and  combine  to  a  paste  shortly 
after  the  Ixuling  point  is  reached.  This  combination,  and  c^mse- 
(jiiciit  complete  fixation  of  the  alkali  by  the  fatty  a(nds,  are  re<^g- 
ni/ed  by  a  sainj>le  brought  in  contact  with  the  tongue,  showing 
no  longer  a  biting,  but  a  mon?  sweetish  taste.  However,  if  the 
mass  Mill  shows  some  sharpness,  the  complete  fixation  of  the 
alkali  must  be  cile<'t<Hl  by  continuing  the  boiling. 

.\ricr  a  combination  of  the  lye  and  tallow  has  l)een  effected,  the 
socond  ]>(>rti(>n  of  lye  is  added,  for  which  one  of  12°  to  M\^  B. 
will  best  srrvc,  and  the  mass  thoroughly  boiled.  The  third  and 
fourth  i)ortions  of  Ivi^  of  1*2  •  t )  1»]^  I>.  are  tIi<Mi  sncx^cssivelv  added 

1  .  V 
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IB  the  same  manner,  and  the  boiling  continued  until  there  is  a 
cfcar  thickly  fluid  mass  in  the  kettle. 

If  it  should  happen  that  bv  having  added  the  lye  too  (juickly  a 
|»8te  is  obtained  which,  though  showing  sharpness  when  brought 
in  ooDtact  with  the  tongue,  has  a  turbid  and  dull  appearance, 
some  very  weak  lye  has  to  be  added  with  slow  boiling,  when 
the  sharpness  will  disappear  and  the  paste  l)ecome  clearer.  An 
^ition  of  water  or  weak  lye  is  also  of  advantage,  when  by  the 
B8eof  too  strong  lye  (18^  or  20°  B.)  the  combination  has  Wn 
destroyed. so  that  the  lye  runs  separately  from  the  spatula.  We 
wonld  further  remark  that  the  use  of  Ives  t<K)  low  in  lime  can 
only  be  injurious,  since  they  not  only  combine  with  difficulty  witli 
the  tallow,  but  the  large  quantity  of  sodium  carbonate  always 
contained  in  such  lyes  is  liberated  by  sjilting  out  and  passes  into 
the  gub-lve. 

The  saponification  of  the  tallow  may  be  (H)nsidered  (complete 
when  a  sample  of  the  paste  brought  u|K)n  a  glass  plate  shows 
immediately  a  narrow  whitisli  border  (lye-rings);  remains  clear 
for  some  time,  becomes  turbid  only  on  enroling,  and  when  brought 
in  contact  with  the  tongue,  gives  a  perceptible  burtting  sensation 
(touch). 

To  deprive  the  paste  of  a  portion  of  its  superfluous  water,  it  is 
now  thoroughly  boiled  until  it  runs  in  cohesive  threads  from  the 
spatala.  It  is  then  separated  from  its  acpioous  solution,  which  is 
generally  effected  by  means  of  common  salt.  For  this  j)urpose 
»lt  in  small  portions  is  addtnl  to  the  soap  paste  by  which  it  is 
soon  renderi*d  more  li(|uid.  The  s(»panition  of  the  soap  from  the 
sub-lye  is  then  effcn^ted  by  the  gradual  addition  of  more  siilt. 
This  separation  is  based  upon  the  fact,  that  the  soap  is  insoluble 
in  strong  salt  solution,  and  that  the  sjilt  withdniws  water  from 
the  snap. 

This  salting  out  is  l^est  efllwted  by  keeping  the  soap  at  a  genth^ 

^^hnllition.     Soap  correctly  sidttnl  out  should  boil  into  lamina\ 

■ppear  in  white  flakes  uixm  the  spatula,  and  stand  the  test  of 

pressure  describetl  on  p.  302.     The  sulvlye  should  run  off  clear 

frnm  the  spatula,  and  show  not  a  burning,  but  a  more  salty  taste. 

We  would  further  remark  that  less  salt  is  riHjuired  for  the  s<»pii- 

nition  of  soap  prei>ared  with  soda  lye  than  for  that  with  jwtash 
20 
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lye,  the  quantity  of  salt  necessary  for  the  decomposition  of  Ihe 
potash  soap  not  being  required. 

Salting  out  being  completed  the  fire  is  removed  for  the  time 
lx»ing  to  allow  the  soap  to  qniet  down.  A  portion  of  the  suWye 
is  then  pumped  oif  and  the  operation  of  clear  boiling  eommeoocdi 
which  is  effectt^l  in  the  same  manner  as  described  for  old  German 
curd-soap. 

Many  manufacturers  prepare  their  cunl-soap  without  boiling  it 
dear  upon  sulvlyc.  The  soap  i)aste  is  only  boiled  clear  and  free 
from  froth,  and  then  carefully  separated  with  salt  or  strong  salt 
water  so  that  no  froth  is  formed,  whereby  a  grain  free  from  froth 
is  obtained  in  the  kettle.  Curd-soap  thus  prejmred  gives  a 
greater  yield,  but  remains  always  very  soluble,  and  whep  cot 
into  bars  frequently  dries  crooked.  Such  soaixs  can,  however,  be 
t^till  more  quickly  and  better  prepared  by  means  of  steam.  By  the 
violent  motion  of  the  mass,  produce<l  by  the  admission  of  steam 
under  strong  pressure,  the  tallow  is  bn)ught  into  more  intimate 
contact  with  the  lye  and  sa]>onifictition  is  more  readily  effected,  so 
that  a  large  (piantity  of  tallow  is  in  a  short  time  converted  into 
a  clciir  paste  free  from  froth. 

For  the  fabrication  of  tallow  (cunl)  soap  with  caustic  soda 
lyes  the  pr(K*css  of  boiling  is  the  same  as  above.  For  pasting, 
(luistic  soda  lye  of  10°  to  14°  B.  is  used.  If  in  working  old, 
somewhat  rancid  tallow,  which  contains,  as  is  well  known,  more 
free  fatty  acids,  the  soap  is  rendered  too  caustic,  which  is  indicated 
l)y  thick  and  viscid  boiling,  some  salt  water  of  20°  B.  is  carefully 
addled  to  remove  this  viscidity,  or  some  s<Kla  solution  where  salt 
water  may  be  too  strong  and  exert  an  injurious  effec^t  upon  the 
(•ombination.  liy  lH)iling  old,  rancid  fats  upon  pure  caustic  s<xla 
lyes,  defective  curd-soaps  are  obtaineil,  which  is,  however,  also  the 
<asc  when  fresh  fats  arc  boiled  with  lyes  containing  much  alkaliue 
<»arbonate. 

Mdrhlinfj  or  mottling  of  tallwc  (cvrdyftoap. — When  the  opera- 
tion of  dear  boiling  is  finishwl,  the  fire  is  removed  and  the  sub- 
lyc  allowed  to  settle.  If  the  soap  is  to  be  marbled,  the  curd  is 
(iithcr  at  once  brought  into  the  frame  or  first  rendered  somewhat 
more  liquid  by  crutch ing  in  some  hot  water  or  weak  lye,  care 
Inking  had  not  to  work  in  any  of  the  sub-lye.     The  808^  being 
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tirtronghty  crutehed,  the  filled  frames  arc  covered  with  boards  to 
permit  the  soap  to  beconie  thoroughly  heated  and  allowed  to  stand 
qmrtly.  The  soap  becoming  heated  cr^^stallization  takes  place, 
and, as  it  is  technically  termed,  "grain"  and  "flux"  (Fluss)  are 
fimned.  The  grain  is  the  crystalline  portion  of  the  soap  and  in- 
closes the  non-orj'stalline  (the  flux),  all  the  impurities  and  color- 
ing substances  from  the  tallow,  soda,  etc.,  containe<l  in  the  soap 
ptssing  into  the  flux.  Such  soap,  when  cut,  shows  a  more  or  less 
raarbled  appearance,  and  is  therefore  cjilleil  marbled-curd  soap. 
To  make  the  marbling  more  prominent,  lx)lc  elutriated  in  lye, 
pyrolysite,  Frankfort-bkck,  ultramarine,  etc.,  are  added  towards 
the  end  of  the  boiling.  These  ("oloring  substances  being  mechan- 
ically mixed  with  the  soap  deposit  themsc»lvcs  in  the  flux. 

The  marble  in  curd-soaps  is  allowed  to  form  cither  sponta- 
neously or  is  drawn  into  "sheaves  and  flowers,"  i,  f.,  after  the 
process  of  formation  is  co!n]>lete  in  the  soap  a  different  design  is 
given  to  it  by  artificial  manipulation,  the  design  resembling  either 
sheaves  closely  ranged  alongside  each  other  or  flowers.  The 
foRo^nng  is  the  j)rocess  of  producing  sheaves : — 

When  the  soap  in  the  frame  has  become  sufficiently  heated  and 
set,  which  is  recognized  by  the  steam  penetrating  through  the 
(Tacks  between  the  boards,  and  shows  the  requisite  fluidity, 
which  otherwise  has  to  be  effectinl  by  crutch ing  in  some  hot 
water,  or  weak  lye,  or  by  adding  several  piunds  of  cfK*oanut-<>il, 
the  process  of  pnxiucing  sheaves  is  commencfKl  after  allowing  the 
iwop  to  somewhat  cool  off; 

A  round  iron  ro<l,  provide<l  on  top  with  a  handle  and  below 
with  a  small  button,  is  pushe<l  into  the  soap  down  to  the  bottom. 
With  this  ro<l  straight  lines,  as  close  to  «ich  other  as  possible,  are 
first  drawn  the  length  of  the  frame  and  then  the  width.  The 
('loser  and  more  uniform  these  lini^s  are  dniwn  the  more  beautiful 
the  sheaves  will  be.  Flowers  are  prmluced  in  the  same  manner ; 
flower-like  designs  being  formed  by  skilful  manipulation  and 
twisting  of  the  iron  rod. 

Simple  mottling,  or  sheaves  and  flowers,  can,  of  cx)urse,  be 
only  produced  when  the  soap  is  sufficiently  hot,  crystallization 
not  taking  place  in  soap  brought  too  cold  into  the  frame. 

Smooth  white-curd  soap  is  obtaine<l  either  by  crutching  the 
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soap  in  tlie  franie,  of  coarse  without  the  addition  xft  ooiorai|| 
matter,  until  it  is  observed  to  congeal,  whereby  erygtatBuatida  il 
prevented  and  the  small  qnantities  of  impurities  uniformly  dto^ 
tributeil,  or  the  thick  grain  in  the  kettle  is  sufficiently  gfonndr  ' 

(wnmiing  of  map, — ^The  object  of  grinding  is  (1)  to  prfl^cni 
the  formation  of  marbling,  (2)  to  purify  the  soap  if  neuuMuy 
and  {iX)  to  incrwkv  the  yield  by  the  absorption  of  water.  Thi 
oi>eration  is  performed  by  two  different  methods,  either  *^fliHI 
afxfre'  or  *^from  5efoir,"  but  is  always  carried  on  with  water  <M 
w«ik  Ive.  '* 

(irinding  from  above  is  generally  executed  by  crutching  ititk) 
tlu»  thick  cunl-soap  in  the  kettle  enough  hot  water  or  weak  ly^lfl 
sufficiently  dissolve  and  liquefy  the  soap  grains.  During  tikis 
manipulation  soap  which  is  too  sharp,  i'.  e,,  contains  an  excess  of 
alkali,  may,  if  necessary,  be  somewhat  improved  by  grindiilg 
with  water,  by  which  the  alkali  is  withdrawn  into  the  sub-lye,  M 
some  causticity  may  be  imparted  to  the  soap  by  grinding  witfc 
strong  lye.  Soiip  of  right  constitution  is  generally  ground  with 
weak  lye  (3°  to  4^  B.). 

After  grinding  the  soap  the  kettle  is  covered  with  the  lid  and 
the  sojip  allowed  to  stand  a  few  hours  for  the  impurities  to  pasf 
into  the  sub-lve. 

(J rinding  from  below  is  effected  by  pumping  out  or  drawing 
oil*  the  suWye,  then  bringing  the  required  quantity  of  weak  lye. 
or  water  with  an  addition  of  salt  to  prevent  the  complete  forma- 
tion (»f  paste,  into  the  kettle,  and  effecting  the  solution  and  lique- 
faction of  the  soap  grains  by  vigorous  crutching  or  gentle  boiling, 
(i rinding  from  below  is  only  ni»ccssiirv  with  very  impure  mate- 
rials, and  is  but  little  practised  at  the  prt^sent  time. 

I  TiUzatlon  of  ttuh-life. — The  sub-lyc  from  cunl-soaps  contains 
common  salt,  the  excess  of  alkalies  used,  the  glycerin  contained 
ill  the  fats,  fre(|uently  more  or  less  soap,  and  the  impurities  from 
the  fats  and  the  lye.  Though,  as  will  Ik*  seen  from  the  preceding, 
it  contains  valuable  substances,  it  is  seldom  utilized  by  soap- 
boilers and  g(^ncnilly  allowed  to  run  oflf*,  and  where  facilities  for 
carrying  it  off  aix;  limited  causes  frc<iucntly  great  inconvenience. 
Usually  an  attempt  is  made  to  utilize  the  alkali  contained  in  it 
l>y  adding  fat  and  boiling.     The  lyes  which  finally  remain  are 
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ddon  clear  and  thinly  flnid,  but  generally  thick  and  congeal  to 
t  jelly-like  mass.  The  soap-boiler  who  is  forced  to  allow  siieh 
lj0i  to  mn  off  hot  in  onler  to  obtain  room  for  a  new  boiling, 
los»maay  pounds  of  soap  contained  in  them. 

la  many  factories  an  attempt  is  made  to  utilize  the  sub-lye  by 
evipoiating  it  and  selling  it  as  so-called  '^fulling  extract.*' 
fivtporalion  is  generally  effected  over  an  ojwn  fire,  though  indi- 
lect  steam  is  preferable.  With  an  open  fire  constant  stirring  is 
absfJotely  necessary  to  keep  the  bottom  of  the  kettle  free,  which 
otherwise  would  suffer  injury  and  soon  wear  out.  Evaponition 
isooDtinuod  until  a  sample  congeals  to  a  jelly  intersj>erse<l  with 
small  crystals  of  soda  and  salt.  Deep  soap-kettles  are  not  well 
adapted  for.  the  operation,  the  eva]K)rating  surface  being  too  small 
and  stirring  difficult  and  almost  impossible  the  moment  the  sep- 
aration of  crystals  commences.  Shallow  pans  can  be  highly 
reoommended  for  the  purpose,  though  they  take  up  much  spact*, 
of  which  there  is  seldom  an  abundance  in  soap-factories.  In 
many  ketones  the  operation  is  carried  on  by  evajxj rating  the  lye 
in  a  soap-kettle  to  the  commencement  of  the  separation  of  crys- 
tals ami  finishing  in  shallow  pans. 

Inde])endent  of  the  profit  gained  by  selling  the  fulling  extract, 
this  evaporation  of  the  lyes  has  the  further  advantage  of  drawing 
attention  to  the  immense  quantity  of  soap  contained  in  them. 
This  content  of  soap  varies  with  different  fats,  and,  Iwsides,  de- 
pends on  the  manner  of  salting  out,  the  lyes  containing  more  soap 
if  saltinir  out  has  been  effected  bv  an  excess  of  Ive  than  bv  com- 
fflon  salt.  However,  not  every  thick,  jelly-like  sub-lye  contaiiLS 
much  soap,  bone  fat,  for  instiince,  yielding  frequently  such  thick 
»»ub-lye,  which  is  due  more  to  glue  than  to  soap.  The  jelly-like 
sub-lye  from  sulphur  olive-oil  is  due  to  vegetable  albumen. 

After  boiling  the  sub-lye  for  some  time  a  froth  forms  on  the 
sides  of  the  kettle ;  this  is  removed  and  added  in  boiling  resin 
grain-soaps. — Sub-lyes  from  resin  grain-soaps  are  difficult  to 
evaporate,  they  foaming  very  much  at  first  and  must  be  kept 
down  by  stirring. — To  lyes  containing  very  little  alkali,  which  is 
readily  recognized  towards  the  end  of  evaporation,  a  few  pounds 
of  soda  are  added. 

The  finished  falling  extract  is  generally  of  a  dark-brown  color, 
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and  is  drawn  off  into  old  iron  vessels,  kettles,  lye-kettles,  ete,to 
cool,  to  be  filled  into  barrels  when  an  order  is  received. 

It  lias  been  j)reviously  mentioned  that  on  account  of  the  great 
content  of  common  salt  the  regaining  of  glycerin  from  the  sub- 
lye  is  a  difficult  matter.  On  treating  glywrin  with  animal  char- 
coal only  a  very  small  portion  of  the  salt  is  removed  and  but 
little  of  it  is  carried  over  in  distilling  with  superheated  steam. 
These  evils  have  for  a  long  time  prevented  the  utilization  of  sub- 
lyes  for  the  rt^covery  of  glywrin,  though  many  cxperimentd  have 
lK*cn  made  in  this  direction,  however,  without  success.  In  188(^ 
and  1881,  when  crude  glycerin  was  scarce,  many  patents  were 
taken  out  for  the  purpose,  one  of  which  yields  excellent  results 
when  crude  glycerin  is  bringing  a  fair  price.  This  is  the  |froces8 
of  recovering  the  glycerin  by  osmose,  patented  by  H.  Flemraing,of 
Kalk.  The  rejison  why  this  process  has  not  l)een  generally  in- 
trcxluced  is  partly  due  to  a  reduction  in  the  price  of  glycerin  and 
to  the  content  of  glycerin  in  the  sub-lyes  varying  so  much  as  to 
make  its  recovery  in  many  cases  unprofitable.  In  six  different 
sub-lyes,  Flemming  found,  for  instance,  7.80,  6.70,  5.50,  4.75, 
2.85,  and  0.92  [jcr  cent,  of  glycerin.  This  variation  in  the  con- 
tent of  glycerin  is  readily  explained  by  the  difference  in  the  raw 
materials,  and  the  soap-boiler  who  uses  them  am  judge  which 
lyes  arc  suitable  for  the  re(H)vcry  of  glywrin,  and  exclude  those 
not  likely  to  prove  ]>rofitable. 

To  obtain  the  glycerin  by  osmose,  the  sub-lyes  have  to  be  eva])- 
orated  and  frecxl  as  much  as  possible  from  the  salts  contained  in 
them.     For  evaporating  it  is  l)est  to  use  a  shaHow  {Mm,  as  vshown 
in  Fig.  74,  wlii(*h  allows  of  a  convenient  removal  of  the  separatctl 
salts,  or  Leon  Droux's  apparatus  with  revolving  cylinder,  shown 
in   J^'ig.  75.      It  (H)nsists  of  the  metal  cylinder  A  By  with  the 
hollow  axles  >S'^',  tlin)ugh  which  the  steam  is  admitted  and  later 
on  discharged.     The  heating  surface  of  the  cylinder  is  oonsider- 
ablv  aujj:mented  bv  a  number  of  ribs  on  its  circumference.     The 
cylinder  dips  into  the  fluid  to  be  evaporated.     By  an  arrange- 
ment, as  seen  in  the  illustmtion,  the  cylinder  is  slowly  revolved, 
and  with  each  revolution  is  covered  with  a  thin  layer  of  fluid 
which  readily  evaporates  even  at  a  comparatively  low  tempera- 
ture.    The  condenseii  water  runs  off  at  Z.     The  salts  form  an 
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abuntlant  depoeit  on  the  siirfoce  of  Uic  uyliniler,  and  can  be  rend- 
ilt  fi-miived  bv  meana  of  a  hammpr  or  by  dipinng  Into  a  le*< 
'i-nii'titmliii  licjiiiil. 


j  In  a  Marseilles  iacton-  where  12  mich  cyiinilers,  ■■nih  "J  foet 

HfScmg  and  2}  fi-c-t  in  diametpr,  are  frLjildved,  more  tlmii  1IA'">'> 


e  lye  is  evaporatetl  to  :iO^  B.  ami  tlipn  allowed  to  rest  fm- 

e  time.     After  cooling  a  iiortiun  of  the  olilorine  combinations 

f  the  auliilwvtea  separates  out,  the  liquid,  however,  retaining 


.'tI2  MANIFACTURE  OF   SOAP    ANI>    CASDLE8. 

Eiiiffidont  siilplmr  wmbiiiations  to  rentier  the  recovery  of  die  ^; 
ivrin  impossible.  The  Hulphiir  combiiinliuiis  are,  therGfttre,  ox 
lUzed  by  an  adilitiuii  of  Hulphiiric  add  iiiid  tlie  intrcKlactiim  < 
hot  air.  The  liquid  is  tlion  a<^iii  eva[>orated,  tliJs  time  b)  ft 
.lo"'  to  ■ils°  B.,  the  prodiuit  bditg  a  sti-ougly-ciilored,  syntfi 
lic|iiid. 

Instead  nf  neutralizing  ttic  original  lye  with  sulphuric  ecic 
evapiiration  i«u  be  tiret  proceeded  with  to  a  ecniuu  dej^ree,  thi 
nielliiKl  oSering  the  advantage  that  a  cxinsiili-rulih'  portion  of  tb 
soda  and  cuuimon  salt  routaiued  in  the  snb-lye  («n  Im?  nt'overedl 

As  the  content  of  ciinimuu  nalt  is  the  chief  hindrance  to  tj 
rwover}'  of  glycerin  from  sub-Iye-s,  JafF^  and  Darmstiidtcr  ha' 
renoninicnded  the  u»e  of  (ilanber's  salt  instead  of  common  si 
for  wiitiiij^  ont,  as  it  can  lie  alnioai  comjilelely  removed  by  c 
■  ii-ating  the  lyes,  and,  lH»idc^,  doe^  not  pa**  over  with  the  vapod 
in   distilling   with   superheated   i^team.     It   lia»  been  previously 
mentioned  tliat  other  i^lts,  and  among  them  Glauber'j^  salt,  poM 
-sess  the  projjcrly  of  se|>arating  the  soap  from  the  aqueous  solu- 
tions, but  in  a  less  degn-e  than  common  salt.     The  separation  by 
means  of  Glau^r's  salt  being  not  a  complete  one,  the  Bub-lyev 
contain  larger  or  smaller  qnatitities  of  soap,  and  the  procc«H  baa 
the  further  di^dvuntagc  of  light  soaps  frequently  becoming  dark 
on  storing. 

Albert  Domcyer  and  Otto  C.  Hagenianii,  of  London,  KDg> 
land,  have  iuveiited  and  patoiiteii  under  date  of  October  4,  1887^ 
the  following  pnx*aa  for  recovering  glycerin  and  other  productR. 
fnaii  soup  lyes  :  The  sjM^nt  lyes  are  collected  in  a  suitable  tank, 
wherenjHiu  there  is  added  to  tlieui  a  small  projiortion  of  caiistio 
lime,  liaryta,  alumina,  or  any  eartliy  or  metallic  oxide  capable  of  > 
combining  with  the  soapy  and  tatty  matters  contained  in  the  Iy«b 
In  onlinnrv  eases  it  will  suffi(«  to  add  altout  two  ]>ounds  uj*  lima 
to. about  100  gallons  of  lye.  The  lime,  or  tt«  above-mentiotiedi 
equivalents,  pi-odncee  an  insoluble  precipitate,  which  quickly  Het- 
ties to  the  lx>ttnm  of  the  tank,  and  thus  the  lye  ta  purified  from  a 
large  pnjportioii  of  the  fatty  matters  it  oontainiHl.  The  lye  is 
next  buile<l  down  to  the  sidting  point,  i.  e.,  it  is  txinL-cntratud  uatJl 
it  is  satunited  with  salt.  This  eliminates  a  considerable  quantity 
of  tiie  water,  n'duces  the  bulk  of  the  lye,  uml  brings  it  into  th« 
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belt  condition  for  subeequent  treatment.  The  lye  is  now  drawn 
dS  into  another  tank  and  mixed  with  an  insoluble  silicate,  such 
as  silicate  of  ahimina  (kaolin),  or  silicate  of  magnesia,  glass- 
floor,  or  finely  divided  silica,  the  mixing  l)eing  preferably  effcctcHl 
while  blowing  air  through  the  lye.  A  good  proportion  is  the  ad- 
dition of  about  1|  pounds  of  kaolin  to  60  gallons  of  lye.  An 
excess  of  hydrochloric  or  other  acid  is  then  added  and  the  blow- 
ii^  in  of  air  continued  for  some  time  after  the  acid  has  lxM?n 
added,  allowing  the  resultant  precipitate  to  settle,  whereujKni  the 
dear  lye  is  drawn  off.  By  an  excess  of  hydrochloric  ac'id  is 
BMtnt  such  a  quantity  of  acid  as  will  show  from  one  to  one  and 
one-half  per  cent,  of  free  acid  to  the  original  bulk  of  the  lye. 
The  exact  quantity  to  be  added  depends,  necessarily,  uiMin  the 
&ttjr  and  resinous  matter  contained  in  the  lye.  By  the  addition 
of  the  acid,  the  fattv  and  resinous  constituents  of  the  Ive  art* 
rendered  insoluble,  and,  being  lilx»rated  from  the  solution  in  the 
presenoe  of  the  finely  divided  kaolin,  combine  mechanically  with 
the  same,  forming  a  heavy  precipitate,  which  quickly  subsides, 
leaWng  the  lye  clear  and  bright. 

It  will  be  seen  from  the  alwve  statement  that  the  object  of  the 

haolin  or  its  equivalent  is,  to  a  certain  extent,  of  a  mechanical 

character,   namely,  to  mechanically  combine  with  the  insolnl)le 

resinous  matter,  causing  the  same  to  fall  to  the  bottom.     Any 

niatter  that  w^ill  perform  this  function  may  be  regardc<l  as  (Mjuiv- 

alent  to  the  kaolin ;  among  others  a  small  proportion  of  light 

prtrcJeum  or  other  oil  may  be  used.     In  this  case  the  |K'trol(»um 

rises  to  the  surface  of  the  lye  and  brings  with  it  the  separated 

&tty  and  resinous  acids  which  can  be  conveniently  skimmed  off. 

It  requires,  however,  consi<lerable  agitatirm  to  render  this  process 

available,  and  even  then  the  separation  is  not  as  good  and  clear 

as  by  the  kaolin  method.     Soda,  either  caustic  or  carl)onate,  is 

DOW  added  to  the  lye  in  such  proportion  as  to  render  the  liquid 

faintly  alkaline.     The  Ive  is  then  heated  to  about  176^  F.,  the 

resulting  precipitate  allowed  to  settle,  and  the  clear  lye  drawn  off. 

The  object  of  adding  the  soda  is  to  purify  the  lye  from  albumi- 

nooB  matters,  which  coagulate  and  fall  to  the  lK)ttom.    Instf»ad  of 

soda  anv  other  suitable  alkali  mav  be  added  to  the  Ive.     The  Ive 

is  finally  heated  to  about  302^  F.,  whereby  more  water  is  evap- 
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orated/causing  the  salt  which  is  carried  in  the  lye  to  ciystftUilc. 
This  salt  may  be  washed  and  used  over  again  in  the  manufiKC^re 
of  soap.  The  lye,  parified  from  soapy  and  &tty  matters  by  die 
first  operation — namely,  the  addition  of  limei  from  fetly  adds 
and  resinous  acids  by  the  third  operation,  namely,  tiie  addition 
of  kaolin,  and  from  albuminous  matters  by  the  fourth  operation, 
namely,  the  addition  of  soda — is  thus  by  the  final  evaporating 
pnK*eHs  concentrated,  so  as  to  eliminate  the  remainder  of  the 
water  and  most  of  the  salt,  giving  as  a  final  product  crude  ^y* 
cerin,  which  is  fit  for  distillation  without  anf  other  treatment. 

In  many  instances  the  first  operation — namely,  that  of  the  add- 
ing of  lime — is  not  essential,  as  the  third  operation — namely,  the 
additi(m  of  a(;id  and  kaolin — will  also  suffice  bv  itself  to  eliminate 
the  fatty  and  soapy  matter;  but  this  requires  more  acid  and 
renders  the  process  more  expensive.  If  the  spent  lye  is  at  once 
treated  with  lime,  it  must  nearly  always  be  done  in  a  thin  state, 
I.  c,  before  it  is  boiled  down  to  the  salting  point.  This  in  most 
cases  is  necessary  on  account  of  the  difficulty  experienced  in  boil- 
ing down  a  soapy  lye,  from  its  tendency  to  froth  and  Iwil  over. 
By  adding  the  lime  this  difficulty  is  overcome,  and  the  second 
pnKM»ss  of  l>oiling  down  is  rendered  practicjible ;  yet,  of  course  by 
omitting  the  first  and  second  processes  and  starting  on  the  sj>en< 
Ivc  with  the  hydrochloric  acid  and  kaolin,  the  same  result  is  ar- 
rived  at,  but  at  greater  ex|>ense  and  less  eonvenicMice. 

As  to  the  third  prowls — that  of  adding  kaolin  and  an  excess 
of  hydrochloric  acid — it  may  l>e  stilted  that,  althougli  other  suit- 
able ac^id  may  be  used,  hydrochloric  acid  is  by  far  the  best,  be- 
cause.s  it  proJuocs  chloride  of  sodium  (common  salt),  which,  when 
ro(*ovcr(Hl,  (^n  be  used  over  a^jain  indefinitolv  in  the  manufacture 
of  soaj>.  • 

As  to  the  fourth  operation — purifvin;^:  the  lye  from  albumintm;: 
nijittors — it  is  new*ssary  to  have  the  lye  neutral  in  order  to  get 
tli(»  hist  results,  and  aecordin<j:lv  it  is  ncnitralized  with  carbonate 
or  caustic  soda  or  other  alkali,  which,  in  conjumitiou  with  the 
hydrocliloric  imd  used  in  operation  No.  »*),  hclj>s  to  form  chloride 
of  sodium. 

MttrHcUlcs  soup  {olive-oil  curd-Hoap). — This  old  and  celebrated 
soap,  also  called  castile  or  Venetian  soap,  was  originally  prepared 
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from  olive-oil  upon  gub-lye,  though  at  prefient  the  olive-oil  is  fre- 
qoently  mixed  with  other  oils.  The  manufacture  of  this  soap, 
especially  valuable  in  dyeiug  silk  and  Turkish  red,  has  been  car- 
ried on  in  ]Marscilles  for  centuries,  and  at  the  present  time  has 
ftSsumed  immense  proportions. 

The  olive-oil  required  for  the  fabrication  of  the  soa{)  is  brouglit 
to  Marseilles  partly  from  Provence  and  partly  from  Spain,  Italy, 
Tunis,  and  the  Levant.  Oils  of  the  second  pressure  only  nvc 
need;  those  of  the  fii'st  pressure,  besides  being  consumed  iis  table 
oils  and  therefore  too  cxj)ensivc,  do  not  contain  a  sufficient 
quantity  of  solid  fatty  acids.  The  oils  from  Provence,  Spain, 
and  Naples  yield  the  most  solid  soai)s.  In  more  mmlern  times 
the-  manufacturers  have  commence<l  to  mix  the  olive-oil  with 
cheaper  oils,  such  as  sesame,  poppy-seed,  rape-seed,  and  (Cotton- 
seed oils,  and  in  Marseilles  esj>ecially,  jK»anut-oil,  in  the  propor- 
tion of  1  to  3  and  1  to  2. 

Ririlia,  a  natural  soda  obtaimnl  by  the  incineration  of  mari- 
time plants,  was  formerly  ased  for  the  preparation  of  tlui  soap. 
However,  large  factories  for  the  manufacture  of  artificial  soda 
from  sea-salt  having  been  established  in  Marseilles,  calcined  so<la 
IS  now  chiefly  used,  as  well  as  caustic  soda,  and  sometimes  crude 
60(la. 

There  are  a  number  of  large  soap-factories  in  Marseilles  which, 
as  a  rule,  are  excellently  arranged  and  mostly  for  steam,  each 
&ctory  having  gcnendly  threc^  to  five  kettles  of  large  dimensions. 
The  kettles  are  general ly  provided  with  a  ciu'b  of  brick  and  cop- 
per bottom,  upon  which  rests  the  steam-<:x>il,  and  on  the  lowest 
point  of  which  is  a  pi])e  with  stop-cock  for  the  dis(*luu''ge  of  the 
fiub-Iye,  etc.     The  oil  and  required  lye  are  brought  into  the  ket- 
tles from  reservoirs  situated  in  their  immcMliate  neighborhood. 
The  preparation  of  lye  is  also  carricnl  on  in  the  most  advantageous 
manner,  there  Ijeing  a  battery  of  four  lye-kettles  for  each  soa]>- 
kettle,  which  are  provided  with  all  the  mo<lern   improvements. 
The  soap  is  run  into  the  low,  but  large,  soap-fnuues  from  the 
higher  situated  kettles  by  means  of  gutters. 

Two  varieties  of  soap  of  diiferent  qualities,  marbled  and  smooth 
white  soap,  are  chiefly  brought  into  commerce  from  Marseilles. 
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The  operation  of  makiug  the  soap  is  divided  infx)  the  ftUomig 
diffi^rent  parts : — 

2.  8epsiXst\on  {rdcopgage). 

3.  Hardening  (^rempo^e). 

4.  Clear  l)oiling  (eooti(m). 

5.  Marbling  or  mottling  (madrtiffe), 

6.  Framing  (cobiffe). 

The  object  of  the  first  operation  is  the  formation  of  paste,  and 
for  this  purpose  it  is  best  to  use  lyos  of  10^  to  15^  B. 

The  execution  of  this  operation  varies  with  different  manufiuv 
turers,  some  bringing  the  oil  with  about  one-third  part  by  weight 
of  the  same  lye  of  10^  B.  into  the  kettle  and  effecting  a  union 
between  lye  and  oil  by  thorough  crutching  or  by  means  of  a  stir- 
ring apparatus.  Others,  however,  bring  first  one-third  of  tha 
lye  of  10^  to  1 1  ^  B.  into  the  kettle,  and  after  heating  by  means 
of  steam  or  over  an  open  fire,  add  the  oil.  The  same  object  of 
establishing  a  union  between  lye  and  oil  being  accomplished  by 
both  methods,  this  dtfiercnce  in  the  manipulation  is  of  but  little 
consequence. 

After  the  combination  between  lye  and  oil  is  effected,  which  is 
promoted  by  further  heating  and  stirring,  the  mass  soon  reaches 
the  boiling  )K)int.  If  boiling  is  conduct(*d  crarefully  and  with  a 
slow  fire,  the  froth  formed  in  the  commencement  of  ebullition 
disap[)ears  quickly  and  the  mass  in  a  short  time  acquires  a  uni- 
form appearance,  a  sample  taken  upon  the  spatula  showing 
neither  oil  nor  lye.  Lye  of  15°  B.  is  now  added  and  the  fire  in- 
creased  or  more  steam  admitted.  With  slow  lK)iling  and  a 
further  gradual  addition  of  lye  of  15°  B.,  sjii)onification  pro- 
gresses more  and  mor(.\  the  {mste  becoming  thicker  and  shorter. 
After  fitting  the  paste  with  some  lye  of  20°  B.,  whereby  a  slight 
excess  of  alkali  (wliich  is  indicated  by  the  burning  sensation  pro- 
diice<l  by  a  cold  sample  upon  the  tongue)  is  not  injurious,  it  will 
have  become  thick  and  quite  solid.  In  Marseilles  the  lye  used 
is  generally  calculated  in  liters,  and  for  pasting  22(K)  pcmnds  of 
oil,  about  700  liters  of  lye  of  10°  B.,  300  liters  of  15°  B.,  and  100 
liters  of  20°  B.  are  required. 

The  fire  is  now  withdrawn  or  the  steam  shut  off  and  the  paste 
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mtended  for  marbled  soap  colored.  For  this  purpose  a  lew 
pounds  of  ferrous  sulphate  are  mixed  with  the  paste,  whereby 
iron  soap  is  formed,  and  later  on  some  sodiuni  sulphide  (obtained 
bv  dissolving  flowers  of  sidphur  in  strong  boiling  lye)  is  added 
to  the  separating  lye,  which  decomposes  the  iron  soap  and  con- 
verts it  into  black  ferrous  sulphide.  This  impart.s  to  the  soap 
the  old  style  of  greenish-black  marbling  so  much  liked.  Some 
manufacturers  color  their  soap  by  adding  ultramarine  and  ferrous 
sulphate  dissolved  in  water  and  boiling  for  a  short  time. 

To  separate  the  soap  from  its  aqueous  solution  the  second 
operation,  namely,  salting  out  the  soap-paste,  is  now  proceeded 
with.  This  is,  however,  not  effected  by  means  of  pure  common 
ffll^  but  with  lye  of  20°  to  30°  B.,  containing  much  common 
salt,  which  is  added  to  the  paste,  with  constant  vigorous  crutch- 
ing,  until  the  soap  shows  a  granular  ap{x»arance,  which  indicates 
the  end  of  the  operation.  In  most  Marseilles  factories  thoroughly 
clarified  strong  sub-lye  from  a  previous  clear  boiling  is  used, 
though  concentrated  salt  lye  freshly  prepared  would  be  preferable. 
After  allowing  the  soap  to  rest  for  three  to  four  hours,  the  sub-lye 
is  drawn  off  by  means  of  a  pii>e  imnuKliatcly  alx)ve  the  bottom  of 
the  kettle. 

The  sub-ly^  having  been  drawn  off,  more  salt  lye  of  20°  B. 
(1550  to  1750  pounds  of  lye  to  4400  pounds  of  soap)  is  added 
to  the  soap  in  the  kettle.  A  moderate  fire  is  then  started  or 
steam  introduced  and  the  hot  soap  thoroughly  crutched.  By 
this,  the  third  operation,  the  soap  is  somewhat  more  hardened. 
It  is  then  allowed  to  rest  a  few  hours,  when  the  sub-lye  is  drawn 
off  and  the  fourth  operation  —  clear  boiling  —  is  commcnce<l, 
whereby  a  complete  saturation  of  the  soap  with  alkali  is  effected. 

For  this  purpose  about  1100  pounds  of  fresh,  pure  lye  of  22-^ 
to  25°  B.  for  4400  pounds  of  soap  are  brought  into  the  kettle, 
and,  after  starting  the  fire,  allowed  to  boil  for  a  few  hours.  The 
grain  being  insoluble  in  the  strong  lye,  contracts  more  and  more, 
thereby  absorbing  alkali  and  yielding  up  superfluous  water. 
When  the  soap  is  completely  saturated  with  alkali,  the  froth 
previously  covering  it  will  have  almost  entirely  disappeared.  A 
sample  of  the  grain  thus  obtained  can  Ix*  rubbeil  to  a  drj-,  soft 
chip  and  will  show  good  pressure. 
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Tile  fire  is  now  removed  and  the  whole  vigorously  (mitchi 
tliroiigh  in  order  to  nnifomily  distribute  in  the  soap  the  eolorii 
8it1>staiKv,  ferrous  siilphiilo  and  iin<lixK>ni]KK^-d  iron  atuj),  wbii 
on  Hf.T'ount  of  their  greater  s{wcific  gravity  have  settled  on  tt 
liDttum  of  the  kettle. 

The  soap  obtJiined  by  tlie*«e  operations  is  slightly  ground  wi^ 
hot  water  and  then  brought  into  wooden  tranies  which  are  we' 
eovenxl.  C'rvstallization  soon  takes  plate  in  the  soap.  Tlie  norf 
crystallim'  portion,  whieh  euntaiiis  the  added  coloring  substanecfl 
is  inrloswl  by  the  white  iTystnlline  portion,  thus  giving  the  soapj 
itt;  niitrbktl  apjtciinincc. 

After  tho  soap  is  out  the  terroiis  sulphide  in  the  marbling  aW 
«»rhs  oxygen  from  the  air  and  is  eonvcrtctl  into  ferroas  hydnltl 
and  milphurie  acid,  Tiie  sulphnrie  aind  enters  at  onee  into  i 
combitmtion  willi  the  alkiJi  of  tlie  soap,  while  the  ferrous  liydrafi 
is  si'paratcd  a«  »  yellow  snbstance;  for  thijs  reason  the  bin 
marbling  of  Marscilk-s  suap  soon  turns  yellow  after  eoming  il 
eontart  with  the  air, 

Tho  cut  snap  IB  brouglit  into  thoroughly  ventilated  dryii 
ehoiubers  and  exposed  to  a  temperature  of  from  90.5°  to  95°  B 
When  siiffieiently  solid  it  is  pressed  or  stamjied  and  is  then  rea^ 
for  sale. 

For  smooth  white  soap  the  operation  of  marbling  and  the  add! 
tjon  of  ferrous  sulphate,  et<!.,  are,  of  course,  omitted.  The  grain 
obtatne*!  by  Hear  boiling  undergoes,  however,  another  operation, 
VIZ.,  grinding. 

The  )sub-lye  obtained  from  elear  boiling,  as  well  as  that  froR 
Killing  (lut  and  haiilening,  is  iHinducted  into  a  n^servoir  and  use^ 
for  silting  out  a  fre^h  boiling. 

The  object  of  grinding  is  to  free  the  soap  fnim  adhering  nikal 
and  other  impurities.  It  is  executed  by  adding  to  the  gmin  i 
the  kettle,  atlcT  discharging  the  sub-lye,  about  44()  |x>unds  ( 

lye  of  fi"  to  7^  R.  and  heating  the  mass,  with  thorough  eniteUiaj 

During  this  muntpulation  the  grain  softens,  spnwls,  and  ftiialA 
becomes  liquid.  When  this  is  the  ease,  and  the  wu^  b(l4 
elowly>  lye  of  •i°  to  4°  B.  is  added  until  the  grain  haa  ooutr^etoi 
so  far  OS  to  boil  in  dear,  iri-egular  lamin:e,  and  n  sample, 
IrtTwsecI  in  the  palm  of  the  hand,  "  wpt«,"  i.  c,  leavea  moisture 
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behind,  and  the  mass^  on  crutching,  appears  dark  and  ]>asty. 
When  grinding  is  completed  the  fire  is  withdrawn  and  the  kettle 
covered  warm.  After  standing  24  to  »^6  lionrs,  the  ladling  out  of 
the  fioap  is  commenced.  The  slight  froth  is  first  carefully  re- 
nwved  from  the  surface,  and  the  soap,  which  is  of  a  honey-yellow 
color,  is  then  ladled  into  the  wooden  frames,  care  being  had  when 
coming  tow^ards  the  bottom  of  the  kettle  not  to  dip  into  the  dark 
paste.  The  light  soap  in  the  frames  is  then  thoroughly  crutehcd 
to  make  it  as  homogeneous  as  possible. 

In  Marseilles  it  is  customary  to  beat  the  cooled  soap  with 
broad  pieces  of  wood  to  prevent  the  formation  of  hollow  s})iic(\s 
in  the  interior.  After  standing  a  few  days  the  soap  is  cut  and 
brought  into  the  drying-room. 

The  dark  paste  remaining  in  the  kettle  contains  all  the  impuri- 
ties and  the  excess  of  alkali.  It  is  separateil  by  adding  strong, 
salty  sub-lye,  and  the  grain  thus  obtained  is  used  for  marbled 
soap.  White  Marseilles  soap  thus  prepared  contains  about  52 
per  cent,  of  fatty  acid  and  is  one  of  the  best  soaps  for  industrial 
and  household  purposes. 

One  hundred  parts  of  olive-oil  give  on  an  average  155  to  158 
parts  of  Marseilles  soap. 

It  cannot  be  denied  that  the  reputation  of  Marseilles  soap  has 
lately  suffered,  which  is  due  not  only  to  stronger  grinding,  but 
also  to  an  augmentation  of  weight  by  filling  with  heavy  spar, 
talc,  etc.,  as  shown  by  the  following  analyses  : — 
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MameiltcM  fioap  from  olicc-oil  fiiity  itvid. — In  modern  times,  j 
prpvioasly  niGiitionw],  the  gly<«rin  is  freqiiciitlv  extracted  fro 
iieiitrnl  fiit»,  such  as  oUve-oil,  jialm-oil,  taltnw,  etc..,  before  wor) 
ing  them  into  sonps.  For  this  purpose  the  fatH  are  saponified  i 
auti^wlaves,  and  the  fatty  acids  obtained  frequently  dictilled  v 
snperlioated  steam  in  order  to  ohtain  tbem  white.  Such  a  refiiri 
tatty  acid  obtaii)e«l  from  olivo-oil  is  of  a  lardaeeoiis  eoasist£n( 
and  a  jiale-yeHuw  eolor,  and  is  frequently  used  in  Germany  i 
the  manu&cture  of  Marseilles  §oap.  The  boiling  process  difTfl 
Momi'what  from  the  onlinaiy  one  and  is  briefly  as  follows : — 

The  required  lye  of  12^  to  lo'^  B.  is  brought  into  the  kettl 
and  when  boiling  a  .sninll  quantity  of  the  fatty  itcid  is  added  wi 
thorough  crtitcliing.  After  the  sohitiou  of  the  fatty  acid  in  1 
Uiiling  lye,  other  portions  of  the  fatty  acid  are  gnidtmlly  i 
care  being  had  to  see  that  one  portion  is  entirely  absorbed  by  t 
lye  Ijeforo  adding  the  next.  This  is  luntiuutrd  until  a  clear,  thic 
|Kiste  is  formed.  When  a  sample  brought  in  coutact  with  I 
tongue  sliowH  a  slight  touch,  tlie  addition  of  futty  acid  is  inb 
rupieJ.  Afler  allowing  the  jiaste  to  boil  a  shoi-t  time  it  is  finai 
mitcd  out  witli  lye  of  liO''  B.  The  grain  Is  then  Ixtilcd  clear  i 
Ihe  same  manner  as  tallow  (runl)  soap,  and  after  removing  tl 
sub-lye  thoroughly  ground  and  fittrd,  After  standing  ovemigl 
in  the  covered  kettle,  the  soap  is  ladled  into  small  shallow  frant 
and  crutehed  cold.  Marseilles  soap  thus  inaiiutiietiired  is  ve 
white  and  solid. 

Palm^<M  {eiiriT)  Koap. — Pa!ra-i>il  contains  a  lai^e  amount  { 
palutitin,  and  is  readily  saponified  cither  by  it»^lf  or  in  qonm 
tion  with  other  fats,  such  as  tallow,  bone-fat,  olein,  etc.,  the  vmy 
thus  prepared  being  much  liked  in  tlie  various  branches  of  til 
textile  indiD'lry  as  well  as  in  the  hmischold.  Comparative^ 
little  palm-oil  is  used  in  a  crude  stjite,  it  being  generally  blcatdit 
l^fore  use  to  remove  the  coloring  substance  and  otlicr  iuipnritiq 

Pure  palm-oil  soap  is  prqjarinl  in  the  following  manner; 
determined  quantity  of  bleached  jwlm-oil  and  a  [lortioii  of  ti 
required  lye  of  1-1^  B.  (about  550  pounds  of  lye  to  lOOO  poun^ 
i>f  oil)  arc  brought  into  the  kettle.     With  a  slow  tire  and  e 
iug  an  emulsion  is  ^ou  formed,  and,  when  ebullition  is  rradiBi 
the  f:it  will   inlitUEitelv  combine  with  IJie  Ive.      When  this  is  the 
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cise  more  lye  oi  14°  B.  is  added,  whereby  the  mass  is  gradually 
eooveited  into  paste,  which,  after  coniinue<I  boiling  and  the  fur- 
tiier  addition  of  lye  of  14°  B.,  becomes  thicker  and  shows  a  clear 
noifbrm  appearance.  When  a  sample  of  the  paste  upon  a  glass 
plate  remains  quite  clear  up  to  the  congealing  ])oint  and  causes  a 
d^ht  burning  sensation  upon  the  tongue,  the  «itu ration  of  the 
paste  wth  alkali  may  be  cf>nsidered  complete  (about  2500  jxiunds 
of  lye  of  14°  B.  suffice  for  the  complete  saponification  and  satu- 
ration of  1000  pounds  of  oil).  The  paste  is  now  cither  boilctl 
until  entirely  free  from  froth  and  then  carefully  separated,  so  that 
DO  iroth  is  formed,  with  common  salt  or  salt  water  of  24^  B., 
the  result  being  a  thick  grain  free  from  froth  ;  or  the  paste  is 
boiled  not  entirely  free  fixim  froth  but  salted  out  when  it  spins 
threads,  and  after  removing  a  portion  of  the  sub-lyc  the  grain  is 
boiled  clear  like  tallow  soap. 

For  marbled  soap  the  slightly  colored  paste  is  brought  into  the 
frame  and  the  latter  covered  after  thorough  crutching.  For 
Maootfi  soap  the  grain  is  well  ground  l>y  crutching  in  hot  water, 
%  what  is  still  Ijctter,  potash  lye  of  i] '  to  4^  B.  until  it  has  ac- 
^lolred  sufficient  fluidity  to  allow  all  the;  impurities  to  pass  into 
tlie  sub-lve. 

Soap  prepared  from  palm-oil  soon  develo))s  an  agreeable  (nlor 
^»f  violets  and  yields  a  thick,  fat  latiier.  100  pounds  of  palm-oil 
yield  on  an  average  150  to  lo5  j)ounds  of  soap,  which  is  aug- 
JJionted  about  10  pounds  by  grinding. 

Ifeides  bleacluKl  palm-oil  the  crud(»  oil  is  also  frecjuently  used 
m  England.     Soap  prepared  from  it  retains  the  tnlor  of  j>alm-oil, 
'and  has  the  disagreeable  pro|M'ii:v  of  causing  brownish  stains 
difficult  to  remove  in  clothes  remaining  long  in  contact  with  it. 

bi  England  the  boiling  of  paliu-oil  is  effectcMl  in  steam-kettles 
with  double  sides,  from  six  to  <.*ight  of  such  kettles  being  con- 
iiK^tetl  with  the  steam-boiler.  The  large  quantity  of  fn»e  fatty 
acids  in  palm-oil,  which  is  still  turther  augmented  by  bleaching, 
fat'ilitating  and  promoting  sapoiiilication,  lyes  of  18"  to  20^  B., 
which,  however,  shouhl  contain  no  free  sodium  carbonate,  is 
therefore?  use<l  from  the  stai't. 

Fitting  is  etlc*ctc»d  by  two  methods  ;  the  paste  is  either  saltcnl  out 
in  the  same  manner  as  tallow-cunl  soap  or  Marseilles  soap,  or,  as 
21 
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L«  morf-  fn^irifrncly  done,  the  ««ip  is  separated  from  the  snb-I^f  < 
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.'N^p  prc'parcil  from  pure  {lalm-oil  being  :H.iiuewhat  hard  and 
brittle,  the*  oil  i*  generally  worked  in  eonnection  with  sotW  fats, 
siifli  as  !)onf  fat,  olein,  lanl,  |)eanut-oil,  elf.,  or  with  !">  to  2o 
jMT  iHjnt.  of  n:-.-in.  In  the  fi^llowing  we  will  il(^<*rilx*  a  tew  such 
soaps  jin!pan*<l  from  palin-<»il  with  an  acMilion  of  othrr  fats  or 
H'sin. 

Steffi II  jffihii-oi/  hon^fhoft/  aoap, — Kiirlil  hninln'<l  pounds  of 
pahn-oil  and  '1<^)  p(Min<ls  of  bone  fat  ami  orM)  pnuuils  of  lye  of 
12^  \\,  an*  brought  into  the  kettle  an<l  eombincd  by  (^rutdiing 
oviT  a  slow  lire.  As  soon  as  the  nia<s  is  thoniughly  eonibimil 
more  lye  of  12  to  14^  1>.  is  a<hle<l,  and  tht'  whole  allowixl  t«»  l)oil 
thoroiiglily,  the  addition  of  lye,  with  vigorous  boiling,  U'ing  ei>n- 
tiinu'<l  until  a  ])ale,  <'lear  pa>te  is  formed  and  a  sample  of  it 
brouglil  ujjon  the  tongue  shows  a  slight  toueh.  Kor  the  sa|>oni- 
fi(»ation  of  the  1000  pounds  of  fat  al>out  2oOO  to  20OO  poumls  of 
lye  of  12  to  11°  J].  suffie<".  Now  ad<l  to  the  siiturated,  ek»ar 
soap-paMe,  with  eoustanl  vigorous  stirring,  in  small  portions, 
loO  pounds  of  ])al('  eomminutcHl  n\<in  and  loO  pounds  of  eaustie 
soda  lye  of  20^  1^.,  and  allow  the  whole  to  condnnc  with  gentle 
boiling.     When,  after  a  few  houi>*,  th(»  paste  is  elejir  and  shows  a 
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flight  touch  and  a  sample  "  wets"  (shows  moisture)  and  slides 
npon  a  glass  plate,  salt  well  out  with  salt  water  of  24^  B.  and 
boil  the  residting  grain  clear.  Now  cover  the  kettle,  and  after 
iJIowing  it  to  stand  for  a  few  hours  to  give  the  sub-lye  time  to 
*^le,  ladle  the  grain  into  small,  low  frames  so  that  it  cools 
rapidly.  The  soap  is  cut  into  rectangular  piiKx^s  and  presse<l  on 
tU  four  sides. 

Many  manufacturers  prepare  this  soap  in  the  cold  way.  The* 
p*t)oess  is  briefly  as  follows :  50  pounds  of  bleachtnl  iwlm-oil  and 
7  pounds  of  pale  resin  are  brought  into  the  kettle  and  melted. 
After  cooling  to  about  111°  F.,  the  fatty  mass  is  combined  by 
stirring  with  10  pounds  of  (siustic  soda  lye  of  38°  to  -40°  B. 
Now  add  20  |>ounds  of  soda  water-glass  of  38°  B.,  stir  in  20 
poands  of  caustic  soda  lye  of  38'^  to  40°  B.,  and  bring  the  well- 
«>mbiiied  soap-ma*«  into  the  frame.  If  the  greater  i>ortion  of  the 
Ij^were  immediately  combined  with  the  fat  and  the  water-glass 
then  added  with  a  few  pounds  of  lye,  the  mass  would  IxH^ome 
thick  and  difficult  to  bring  into  the  frame,  which  is  pn»vent(Hl  by 
tile  simultaneous  addition  of  lye  and  water-glass.  Tliis  soap  is 
^  cut  into  rt»ctangular  pieces  and  presstxl,  and  after  lying  for 
^vae  time  shows  an  agrei»able  violet  o<lor.  It  is,  of  (»ourse,  not 
a  conl-soap. 

'Soap  from  pdhn-oll  amJ  l>one  fat, — Bring  about  450  poun<ls  of 
bleached  palm-oil  and  150  pounds  of  j)ale,  purifie<l  l)one  fat  into 
the  kettle,  hnd  add  alxnit  350  pounds  of  lye  of  12°  to  14°  B., 
«nd  let  all  thoroughly  combine  over  a  nuKlerate  fire.     Combina- 
tion lx»ing  eife(»ted,  increase  the  fire  and  add  more  lye  of  14°  B., 
eontinuing  this  until  a  light,  clear  jwste  is  gra<lually  formo<l. 
When  the  paste  is  (X)mpletely  saturated  with  alkali,  and  a  sample 
npon  a  glass  plate  rtmiains  clear  until  it  congeals,  and  shows 
touch,  boiling  is  continued  for  a  little  while  longer,  after  which 
the  paste  is  salted  out.     The  soap  being  separated,  a  j)ortion  of 
the  suWye  is  pumjKHl  out  and  the  grain  l)oilc<l  clear  in  the  same 
manner  as  tallow  s<mp.     Clear  Ixiiling  IxMUg  finished,  the  kettle 
is  c*)vere<l  and  allowe<l  to  stand  a  few  hours  to  give  tlu^  sub-lye 
time  to  settle. 
The  paste  is  then  brought  into  low  frames  (only  about  four 
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inolios  high)  and  the  surface  of  the  cooled  soap  scarred  iridi  a 
round  stick  to  give  it  the  desired  rough  appearance. 

S(Htp  fi'oni  jHttm^il  and  rma  or  colophony. — ^This  soap  has  a 
iM'uiitiiid  wax-like  ap{x»rance,  is  readily  soluble  on  account  of 
tlic  a<l<litiou  of  rosin,  yields  a  stiff  lather,  and  possesses  good  de» 
toi*^c'nt  pro|K'rtics.  For  the  manufacture  of  the  soap  bring  4SS6 
l>ouiuls  of  blcachiHl  and  75  pounds  of  crude  palm-oil  and  260 
pounds  of  tank-lye  or  caustic  soda  lye  of  14°  B.  into  the  kettle 
an<I  (Hunhino  them  over  a  moderate  fire.  Then  add  more  lye  oC 
14'  H.  and  inci*case  the  fire.  Afler  continued  boiling  and  adding 
more  lye,  the  mass  gradually  forms  into  ))aste,  which  becomes 
thii^kcr  and  i*loarer  the  further  its  saturation  with  alkali  pro- 
giH»sses.  The  oil  Ixnng  completely  saponified,  which  requires 
alkkut  1250  |M>nnds  of  lye  of  14°  B.,  and  the  thick,  clear  paste 
Hln>\ving  a  slight  touch,  loO  pounds  of  comminuted  pale  resin  and 
caustic  siula  lye  of  20°  B.  are  added  in  portions  until  the  paste 
is  thoroughly  fitttxl,  a  very  moderate  fire  being  kept  up  during 
the  o|H'ration.  For  the  saponification  of  the  resin  about  150 
l>onn<ls  of  caustic  soda  lye  of  20°  B.  will  be  require<l. 

The  suflicicnt  fitting  of  the  paste  is  recognized  not  only  by  a 
slight  touch,  hut  In^ttcr  and  surer  by  a  sample  upon  a  glass  plate, 
whit'lu  with  thorough  fitting,  will  slide  upon  the  glass  and  show 
moisture. 

The  lltt(Hl  i)aste  is  thoroughly  sidted  out  and  the  resulting 
gmin,  arter  pumping  out  a  portion  of  the  suh-lye,  boil(»d  clear  so 
that  it  Hi's  thick  and  free  from  froth  in  the  kettle  and  a  sample 
shows  solidity  and  pressure. 

1m >r  niarhKnl  soap  or  soap  showing  sheaves  and  flowers,  the 
]>aste,  after  clear  boiling  and  settling  of  the  sub-lye,  is  ladled 
into  the  frames  and  th(»  latter  are  covered.  The  manipulation  of 
marbling,  etc.,  is  then  c*ommcnc(Ml  in  the  same  manner  as  de- 
serih(Hl  for  tallow  soiip. 

For  smooth  soap  the  elear-lK)ile<l  grain  has  to  be  ground.  For 
this  j)uri)ose  the  greater  portion  of  the  sub-lye  is  removeil  and 
tile  grain  ground  with  hot  water  until  the  sub-lye  l)cgins  to 
thicken  and  the  grain  is  completely  dissolved  and  lies  bright  in 
the  kettle.  A  s;imj)le  should  show  sufficiently  solidity,  but  no 
touch.     In  grinding  care  must  be  had  that  the  soap  does  not  be- 
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come  too  pasty  or  too  soft.     After  settling  and  re^tin  i:  for  some 
time,  the  ground  soap  is  ladled  into  the  frames. 

Some  manufactturers  prepare  this  soap  by  the  following  process : 
The  palm-oil  is  first  carapletely  saponified  with  lye  of  14^  B. 
The  clear  fitted  paste  is  then  saltod  out,  and,  after  reniDving  the 
8Qb-lve,  the  resin  is  aided  and  saponified  with  e-iii^i^soda  lye  of 
20°  B.  The  soup,  after  salting  out,  is  boiled  until  it  is*  free  from 
froth  and  clear,  and  a  sample  is  solid  with  a  good  pressure.  The 
soap  is  finally  ground  with  some  water.  This  process  also  yields 
a  beautiful  product. 

Palmitin  soap. — Under  this  name  a  soap  is  brought  into  com- 
merce by  some  manufacturers,  which  is  prepared  chiefly  from 
palgi-oil  fatty  acid  in  connection  with  a  small  quantity  of  other 
&ts.  Palm-oil  fattv  acid  is  a  white  solid  fattv  substance,  and  is 
obtained  by  withdrawing  the  glyc*erin  from  palm-oil,  and  sub- 
jecting the  crude  fatty  acid  obtained  to  distillation  with  super- 
heated steam. 

As  fiitty  acids  saponify  very  quickly,  the  manner  of  preparing 
•*?oap  from  them  varies  somewhat  from  that  employed  for  neutral 
fats,  saponification  being  best  effected  by  means  of  stronger  lye 
containing  more  carbonic  acid. 

A  suitable  method  of  boiling  is  as  follows :    2000  pounds  of 

lye  of  18^  B.  (required  for  1000  pounds  of  fat  consisting  of  .3 

parts  of  palm-oil  fatty  acid  and  1  part  of  saponified  olein)  are 

brought    into   the    kettle   and    heated   to  boiling.      The  above 

quantity  of  fatty  acids  is  then  added  in  portions  with  constant 

orutching  to  the  gently  boiling  lye  and  at  once  saponified.     In 

adding  the  fatty  acids  the  utmost  care  is  necessary  not  to  add 

a  fresh  portion  before  the  preceding  one  has  been  completely 

absorbed  by  the  lye.     When  a  clear  paste  is  formed,  it  is  fitted 

to  touch,  allowed  to  boil  for  some  time  longer,  and  then  saltod 

out.     The  resulting  grain  is  then  boiled  clear  in  the  previously 

mentioned  manner,  and,  after  removing  a  portion  of  the  sub-lye, 

ground  with  water  until  a  cohesive  liquid  mass  is  formed.     The 

soap  is  now  allowed  to  rest  for  twenty-four  hours  in  the  covered 

boiler,  and   then   carefully  ladled   from    the   thinly-fluid  paste 

beneath  it  into  large  framas  and  covered.     In  cutting,  the  soap 
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shows  a  silvery  radiated  appearance  and  also  an  agreeable  odor. 
The  yield  from  100  pounds  of  fat  is  about  1 60  pounds  of  soap. 

Itesin  curd-soaps, — The  resins  used  are  galipot  and  colophony. 
They  liquefy  at  the  boiling  heat  of  water,  and  saponify  more 
readily  and  quicker  than  the  fets.  Saponification  can  be  effected 
by  means  of  sodium  carbonate  or  caustic  soda,  the  latter  beings 
however,  preferable. 

The  formula  C^H^O^  «»  608  molecular  weight  may  stand  for 
common  resin  or  colophony,  which  is  a  mixture  of  several  iso- 
meric acids ;  1  molecule  of  acid  saturates  1  molecule  of  sodium 
or  potassium  Oxide,  therefore  608  pai'ts,  62  parts  of  sodium  oxide 
or  94  parts  of  potassium  oxide,  or  100  parts  of  resin  require 
10.2  parts  of  S(xlium  oxide  or  15.5  parts  of  potassium  oxide  for 
saponification,  or  220  pounds  of  resin,  220  iK)unds  of  soda  lyt  of 
19°  B.,  or  the  same  quantity  of  {jotash  lye  of  17°  B.  The  result- 
ing product  is  not  an  actual  soap,  it  having  no  consistency,  and 
cannot  be  used  without  injury.  With  an  excess  of  alkaline  car- 
bonates common  salt  separates  upon  the  surface  a  soft  thickly- 
slimy  mass,  while  a  portion  of  the  soap  remains  dissolved  in  the 
sub-lye  into  which  pass  also  in  an  unaltered  state  the  brown 
coloring  substances,  as  well  as  wrtain  constituents  of  the  resin. 
However,  if  resin  is  saponifiixl  in  connection  with  other  fats, 
common  salt  solution  separates  out  all  the  resin-soap  together 
with  the  fat-soap. 

A  solid  soap  cannot  bo  ]>repared  from  pure  resin,  strong  alka- 
line lye  not  sepaniting  puix^  resin-soap  but  remaining  mixed  with 
it,  and  hence  the  soap  remains  always  smeary.  It  does  not  dry 
on  exposure  to  the  air,  and  the  power  of  resin-soap  artificially 
dried  of  absorbing  water  is  so  great  that  it  deli(iuesc*es. 

Though  resin-soap  by  itself  is  of  no  value,  an  excellent  and 
solid  product  is  obtained  by  cH>mbining  it  in  certain  proj>ortions 
with  tallow-soap  or  palm-oil  soap.  The  most  suitable  proportion 
of  resin  to  fat  is  one-thinl ;  with  equal  parts  the  property  of  pure 
resin-soaj>  predominates  more  or  less,  the  soap  becoming  too  soft. 

The  following  may  serve  as  combinations  : — 
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.Parts. 

Partt. 

I.  PAlm-oil    . 

.      50 

II.  Palm-oil    . 

.     50 

Ttllow 

.      30 

Cottonseed  oil 

.     20 

Resin 

.     20 

Resip 

.     30 

Parts. 

Parts. 

in.  Ptlm-kernel  oil 

.     40 

IV.  Tallow       . 

.      25 

«     Palm-oil   . 

.      20 

Paltn-oil    . 

.      25 

Resin 

.     40 

Resin 

.     50 
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In  England  the  crude  palm-oil  is  meltwl  in  kettles  and  pnmj>ed 
into  cast-iron  reservoirs,  where  it  is  kept  litjuid  for  the  impurities 
to  settle.  The  reservoirs  are  placed  near  the  soap-kettle,  and  are 
provided  with  a  float-gauge,  which  indicates  how  much  oil  is  dis- 
charged.    For  3 J  parts  of  palm-oil  1  part  of  resin  is  used. 

Resin-soap  having  a  brownish-yellow  color  it  is  not  necessary 
to  bleach  the  palm-oil,  and  other  waste  fats,  such  as  hone  fat,  wool 
ftt,  etc.,  can  also  be  utilized.  However,  if  bleached  palm-oil  is 
to  be  used  it  is  best  in  order  to  obtain  a  white  soap  to  first  purify 
and  bleach  the  resin. 

Resin  soaps  are  prepared  acconling  to  different  methods,  a  few 
of  which  will  be  given  in  the  following: — 

Rmn  curd-soap  (30  pounds  remn  to  100  pounds  fat), — An  old 

method  of  preparing  resin-soap,  which  wtus  formerly  much  in 

^*,is  as  follows :   Combine  by  moderate  boiling  1000  pounds  of 

tallow  and  150  pounds  of  crude  palm-oil  with  700  pounds  of  lye 

of  10^  B.     When  combination  is  complete  increase  the  fire  and 

add  gradually  to  the  boiling  mass  lye  of  12^  to  14°  B.  until  a 

clear  paste  is  formed.     When  the  paste  is  thoroughly  saponified, 

continue  boiling  until  it  lies  free  from  froth  in  the  kettle,  and  a 

sample  shows  clear  and  solid  upon  a  glass  plate  and  causes  a 

■flight  touch  when  brought  upon  the  tongue.     At  this  stage  salt 

out  the  paste  and  the  result  will  be  a  thick  grain  free  from  froth. 

Allow  it  to  rest  for  some  time  in  the  covered  kettle  for  the  sub- 
.  ft 

lye  to  settle. 

In  the  meanwhile  sai)onify  in  another  kettle  3o0  pounds  of 
resin  by  adding  lye  of  20^  B.  (about  650  pounds)  until  the  com- 
plete saponification  of  the  resin  is  indicated  by  lye  se]>aniting 
from  a  sample.  As  the  separated  lye  absorbs  all  the  impurities 
and  the  greater  portion  of  the  coloring  substance  of  the  resin,  the 
resin-soap  obtained  is  always  of  a  light  color. 
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The  sub-lyo  is  tifiw  immpi'd  oft"  from  the  gruin-soap  in 
.(tlicr  kottio  and  the  dirtj'  Iw  from  tlie  resin-soap.  Then  add 
rosin-sipap  lo  the  grain-8€>ap.  atid  mix  both  by  vigorous  sdrrinj 
<>v  theadmiwiiim  of  steam.  Tlie  siwp  is  geiiemlly  boiled  npo» 
tiecond  wafor  by  liipiefvii^  tlie  grain  with  lye  of  fi'^  to  T-'  1 
then  boiling  for  some  time,  aud  again  concent  rating  it  with  I 
of  2°  tu  ;i**  B.  so  that  a  somewhat  thin  precipitatfr  of  paste 
formed.  Ailer  allowing  the  soap  thus  obtaini^  to  rest  sevei 
hours  it  is  framed  ;  when  cat  it  is  of  a  boantiful  ap{>earai)oe  m 
great  solidity. 

fle»in  ciinl-ttotfp  (40  poiijitfn  rrvin  to  100  pouniU  Jafy 
l>cAiitifuI  and  dimp  nsin-soap  is  prepared  by  tho  follawiu 
process:  -lOO  pounds  of  bone-fat,  400  pounds  of  tallow, 
pounds  of  crude  pidni-oil,  and  700  jinunds  of  lye  of  12^^  R  oi 
brought  into  the  kettle  am!  intimately  eorahined  by  cnitchio 
over  a  slow  fire.  The  fire  is  then  inoreaswl  and  lye  of  14°  B. 
gradually  added  until  a  clear,  homogcncons  pante  is  forma 
this  will  TOjttire  about  1800  pounds  of  Ij-e  of  14"  B.  The  vA 
dition  of  lye  is  best  executwl  by  allowing  one  portion  to  thoi 
oiighly  eombine  with  the  ma»s  before  adding  another.  Wlicn" 
sample  of  the  paste  remains  clear  for  some  time  upno  a  gla 
plate  and  shows  a  sliglit  touch,  vigorous  boiling  is  eontinuod  uij 
the  ]iasto  is  quite  free  from  froth.  Tlie  paste  is  then  salted  ol 
uhoiit  ?<  to  10  |>er  i-ent.  of  salt  of  the  fat  used  being  sufficient  i 
the  purpose.  After  thorough  settling  the  sub-lye  is  jturaped  u 
or  drawn  off.  The  caustie  soda  lye  of  20^  B,  (about  400  pound 
rcfpiired  for  the  400  pounds  of  resin  is  then  added  and  the  mi 
iioiled  clear.  The  comminuted  400  pounds  of  resin  arc  th< 
added  in  portions  and  saponified  with  a  motlerate  tire.  The  6ui 
is  then  boiled  tmtil  it  \\v»  free  from  frotli  in  the  kettle  and  show 
good  pr(>sHnre.  It  is  tlien  thoroughly  fitted  and  sepanited,  lu 
finally  somewhat  groimd  with  water.  The  saiwnification  of  tl 
reiiin  with  strong  lye  is  of  advantage,  since  the  fonnation  < 
froth  is  promoted  by  the  great  content  of  moisture  brought  iu 
the  soap  with  the  use  of  weak  lyes. 

Renin  cunf-«oap  (50  pounds  rcsia  fo  100  pounds  faf). — Nil 
hundre<I  pounds  of  tallow,  100  poinids  of  crude  {lalm-uil,  at 
oOO  [wunda  of  pale  resin  are  brought  into  the  kettle  and  cqb 
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*>iiied  with  600  pounds  of  caustic  soda  lye  of  15^  B.  with  a  mode- 
''ate  fire.     Combination  being  established,  increase  the  fire  some- 
"^wkaland  add  lye  of  15°  B.  in  portions  until  a  quite  clear  paste 
is  formed.     Then  add  caustic  soda  Ive  of  25°  B.,  and  boil  until 
tbc  paste  lies  free  from  froth  in  the  kettle,  and  a  sample  pressed 
intJie  palm  of  the  hand  leaves  moisture  behind,  which  is  a  l>ctter 
and  surer  test  than  the  touch,  of  the  complete  satunition  of  the 
paste.    After  salting  out  the  soap  is  boileil  thick  and  clear,  and 
the  resulting  grain  is  ground  with  some  hot  water.     After  stand- 
ing about  twelve  hours  in  the  coveiXKl  kettle  the  soap  is  framed 
and  cnitched  until  cold. 

Resin  curd^soapy  according  to  th4*  American  method  (1(X)  pounda 
Tmn  to  100  pounds  /(d). — Nine  hundred  ]>ounds  of  tallow  and 
100  pounds  of  crude  palm-oil  are  brought  into  the  kettle  and  in- 
timately combine<l,  by  a  moderate  fire,  with  about  ()0f)  pounds  of 
lye  of  12°  B.     The  fire  is  then  increased  and  Ive  of  12°  to  13° 
B.  adderl  in  portions  (each  time  about  200  to  300  pounds)  until  a 
good  clear  paste  is  formed.     After  withdrawing  by  continued 
boiling  superfluous  water  from  the  paste,  and  the  latter  lies  froe 
from  froth  in  the  kettle  and  shows  a  slight  touch,  it  is  salted  out. 
The  8ub-lye  is  theu  removed,  and  about  900  pounds  of  caustic 
^a  lye  of  25°  B.  are  added  to  the  grain,  and  then  gradually  the 
1000  p<»unds  of  comminuted  resin.     The  whole  is  theu  boiled 
until  the  resin  is  thoroughly  saponified.     By  fitting  to  a  good 
touch  with  lye  of  25°  B.  a  quite  solid  soap  is  obtaineil.     The 
J»ub-lye  is  then  again  removed,  the  soap  thoroughly  ground  with 
not  water,  again  fitted,  and  finally  allowed  to  rest  in  the  well- 
covered  kettle  for  24  to  36  hours.     The  soap  is  then  brought 
into  the  frames,  and  having  become  somewhat  soft  by  grinding  a 
•strong  solution  of  crystallized  soda  (about  5  or  6  poinids  to  100 
pounds)  is  crutched  in  which  renders  the  soap  firmer.    Sonuitimes 
1  to  2  pounds  of  soda-water  glass  are  added  to  the  soda  solution, 
which  prevents  the  disintegration  of  the  soap  and  is  beneficial  to 
its  appearance. 

Dark  resin  ourd-soap. — For  the  preparation  of  dark  resin - 
soap,  which  is  frequently  used  for  household  purposes,  scrubbing, 
etc.,  kitchen-fat,  wool-fat,  fuller's- fat,  bone-fat,  palm-kernel  oil, 
and  dark  resin  are  generally  employed. 
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The  boiling  of  this  *oa|i  is  mostly  excciitcd  by  mrobiniug,  fiT 
instance,  5ihi  jxuiuds  of  bone-fat,  200  ponntls  of  kilvhen-fiit,  and 
300  pound-  .jf  wwtl-fat  with  iibont  500  pounds  of  lye  of  12°  B., 
and  boilini:  th<'  ma«s  over  a  stronger  tire,  and  with  a  fnrther 
gradual  adiUtiou  of  lye  of  12°  to  15°  B.,  to  a  gixjd  \iaste.  "When 
saponification  is  t'ompletv  and  a  ^mple  shows  a  slight  toncb,  2011 
IKtunds  of  dark  re^iu  and  about  I8tl  pounds  of  caustic  soda  lya 
of  20°  B.  nil-  ud<le<l  and  allowml  to  combine  over  a  moderate  fire._ 
The  paste  Ik  allowed  to  boil  vigoroiwly  for  some  time,  and  tluni 
fitted  by  eai-cfully  adding  lye  of  25°  B.  until  a  sample  leaves 
moisture  bi>liiiid  and  slides  njjon  a  glas*  plate.  The  paste  is  theu 
salt«<l  out,  the  resulting  grain  boiled  clear  in  the  usual  manner, 
and  the  evaporated  thick  soap  ground  with  hot  water  nntil  the 
8ub-lye  commences  to  jiaste.  For  marbled  soap  the  paste  i* 
brought  into  the  frames,  drawn  through  with  an  iron  rod,  and 
well  cover<il. 

Having  given  in  tlie  fon?going  the  various  methods  of  boiling 
resin-soapH,  it  remains  to  say  something  m  rtgard  to  the  fabrica- 
tion of  thc'si'  soaps.  First,  it  is  always  advantageous  to  use  only 
pure  fat  and  resin.  To  attain  this  it  is  best  to  melt  the  &t  upoai 
water  and  dissolve  the  resin  in  the  hot  fat.  Afler  such  an  opera- 
tion it  will  be  generally  found  that  the  u'atcr  is  not  only  strongly 
colored,  but  that  a  thick  sediment  has  formed  upon  the  bottom 
of  the  kettle.  Secondly,  it  is  necessary  iu  order  to  prevent  the 
tbrraatiou  of  froth  to  sajjonify  the  resin  with  strong  caustic  soda 
lyes,  and  besitles  care  must  l>e  had  to  saturate  the  resin  by  a 
successive  addition  of  lye.  Thirdly,  the  fitting  of  resin-soaps 
must  be  only  slight,  since  soaps  with  an  excess  of  soda  decompose. 
For  a  similar  reason  the  use  of  caustic  soda  lye  for  resin-soaps  is 
recommended,  as  this  will  frequently  prevent  sweating,  for  only 
soaps  containing  sodium  chloride  or  much  sodium  carbonate,  which 
attract  moisture  fron^  the  air,  sweat. 

In  the  following  we  give  a  few  analyses  of  resin-soaps : — 
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ieeordlBg  U»  Ur«,  1 ;  Stein,  2  »nd  3. 

1 

1 

2 

i            3 

i 

Rkiiix-Hoaps. 

• 

Brown  ml  low 
and  resin. 

per  cent. 

23.50 

70.00 

6.50 

English. 

per  cent. 

22.23 

62.95 

8.03 

6.79 

100.00 

Li^ht  pnlm-oil 
and  resin. 

Witer          .         .         .         . 

Fftlty  acidft^  etc 

Miaoi  oxide       .... 
Forwgn  salu  and  re^idae     . 

per  cent. 

26.94 

63.42 

7.19 

1          2.45 

100.00 

100.00 

(Mnsoap, — For  the  manufacture  of  candles  only  solid  fatty 
acids  can  be  used,  and,  therefore,  after  the  decomposition  of  the 
&t8,  oleic  acid  is  obtained  as  a  by-product  by  pressure.  The  oleic 
acid  thus  obtained  is  a  mixture  of  a  small  quantity  of  solid  fatty 
acids  (palmitic  and  stearic  acids)  with  a  large  quantity  of  actual 
oleic  acid  and  its  product  of  decomposition,  sebacic  acid,  etc.,  and 
other  organic  substances  formed  by  the  acition  of  sulphuric  acid 
upott  the  fat.  Commercial  oleic  acid,  also  erroneously  called 
"oiein"  or  ^^elain,''  is  of  a  brown  color  due  to  the  absorption  of 
oxygen  from  the  air,  and  can  be  saponified  with  the  carbonates 
of  the  alkalies  as  well  as  with  caustic  alkalies.  The  treatment 
^ith  the  carbonates  is,  however,  more  difficult,  since  strong  foam- 
ing and  oonsequent  boiling  over  are  caused  by  the  escape  of  the 
carbonic  acid. 

Two  varieties  of  oleic  acid  are  found  in  cH)mmerce,  saponified 
oleic  acid  and  distilled  oleic  acid.  The  first  varietv,  which 
generally  contains  a  few  per  cents,  of  stearic  at^id,  gives  quite 
«olkl  .soaps  with  a  yield  of  150  pounds  of  soap  from  100  pounds 
of  fat,  while  the  distilled  oleic  acid  gives  generally  a  sofl  product 
with  a  smaller  yield  (about  140  pounds).  The  latter  is,  there- 
fore, principally  used  in  connection  with  palm-kernel  oil  for 
smooth  soaps,  whereas  good  soaps  can  be  preparetl  from  saponi- 
fied oleic  acid  without  the  addition  of  other  fats. 

The  manner  of  preparing  pure  olein  soap  -is  similar  to  that 
given  for  olive-oil  and  palm-oil  fctty  acid.  The  most  simple 
and  advantageous  method  of  manufacture  is  as  follows  : — 
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Tank-lye  of  22°  B.,  prepared  vnth  50  to  52  per  cent,  of  lime^ 
is  hniiiglit  ti)  from  27"  to  28°  B,  by  cauHtic  stxla.  Nearly  tJit 
entire  quantity  tif  lye  n'i|utnMl  (aWmt  1  pound  lyo  to  1  poiiml  oleic 
ociil),  with  some  salt,  is  brought  into  the  kettle  and  the  oleic  acid 
added  in  portions,  while  the  lye  U  kept  iii  coiiKtnnt  ehtillitioDt 
By  thttae  nieani^  a  iinifurm  »)n)hinatioii  in  effeett^^l,  und  by  the  im 
of  Rtnmg  'lye  the  formation  of  froth  prevented.  If,  ftfler  tti4 
complete  siiponifieatioii  of  the  oleie  sicid  and  fitting  to  touch,  eom« 
salt  in  wanting,  it  is  added,  and  the  s(«p  will  then  lie  generally 
found  lying  in  the  kettle  as  a  good  grain  free  from  froth,  bo  that 
clear  boiling  ran  in  must  cases  be  omitteil.  After  thorough  set- 
tling the  8ub-lye  !«  puoijtefl  out  op  drawn  off  and  some  lye  of  7? 
B.  is  brought  into  the  kettle,  with  which  the  grain  in  Imiled  ftiT 
some  time,  so  that  it  becumcd  iromplerely  satiimled  with  ttlkalt. 
Hie  amp  is  -then  gronud  with  water  until  the  siih-lye  ooniMience* 
t4)  psiate  slightly.  The  kettle  i»  then  mvt^rcd  and  allowed  to 
stand  12  to  18  hour^,  when  the  wwip  is  ejirefuliy  ladled  off  from 
the  slight  precipitate  into  the  fniinej  and  tlie  I^ter  are  covered. 

On  cutting,  tiie  soap  thus  prepared  shows  a  fine  silvery  nidi<i 
ated  appeaninee  and  is  dclieate  aii<l  (jnite  firm  ;  but  if  it  U  to  tw 
cut  into  square  pieces  and  pressed  or  stamped,  it  has  to  be  en* 
tirely  smooth.  For  this  purpose  it  is  allowed  to  stand  in  the 
kettle  for  24  to  30  hours,  and  is  cmtched  in  the  frames  until 
cold. 

If,  in  order  to  increase  the  solidity  of  the  soap,  some  blenched 
palm-oil  is  to  be  added,  it  can  only  be  done  after  the  oleic  acid 
has  eslisiisted  the  strength  of  the  strong  lye  in  the  kettle,  when 
the  palm-oil  is  added  togethw  with  the  required  lye. 

Before  subjecting  the  oleic  acid  to  saponification  it  is  frequently 
converted  into  the  isomeric  elaidic  acid  by  meaas  of  nitrous  acid, 
a  small  quantity  of  the  latt«r  sufficing  for  the  conversion  of  a 
largo  quantity  of  olein  acid  into  the  isomeric  combination,  -whicii 
is  as  Imril  as  tallow.  It  yields  a  beautiful  soap  which  resen^bles 
tallow-i^oap  and  am  l>e  worked  into  grain-soap  or  ground  soap. 
^  Soap  from  fu/lei-'M  fat. — A  soap  has  been  recently  introdufied 
into  commerce  which  is  prepared  chiefly  from  fuller's  fat,  and;  on 
account  of  its  lai^  content  of  tiitty  actd  (about  62  per  cent.),  is 
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mch  used  in  the  cloth  industry  and  sometimes  for  household 
{Mirposes. 

FuUer's-fat  is  recovered  by  decomposing  the  soai>-waters  from 
(^  mills  with  sulphuric  acid,  a  product  of  quite  a  light  color 
beiDg  obtained  after  passing  it  through  various  operations.  The 
value  of  fuller's  fat  varies  very  much,  according  to  the  qtiality  of 
thesoap  used  in  the  mills.  The  color  of  the  fat  is  also  of  im- 
portance, as  dark  fat  requires  to  be  boiled  up<ni  several  waters, 
aodthe  appearance  of  the  resulting  soap  is  leas  desirable.  Ful- 
ler's fat  being  a  pure  fatty  acid,  is  readily  saponified  in  a  similar 
manner  as  oleic  acid,  and  under  certain  conditions  may  yield  a 
good  grain-soap.  Generally,  however,  it  is  lH)iled  in  connection 
with  other  solid  fats,  the  uesulting  soap  having  a  better  appear- 
ance and  feel. 

Soap  from  fuller's  fat  is  generally  prepared  by  bringing  about 
lOOO  pounds  of  tank-lye  of  15°  B.  into  the  kettle,  and  after  heat- 
ing to  the  l)oiling  point,  adding  50  to  60  i)ounds  of  common  salt. 
The  fire  is  then  moderated  and  the  fullerVfat  (about  500  pounds) 
gradually  introduced.  In  adding  the  fat  great  care  must  be  ol)- 
served  and  water  or  weak  lye  always  kept  ready  on  hand,  as  on 
a«»unt  of  the  escape  of  carbonic  acid  the  mass  may  foam  up  and 
run  over.  Sa[)onification  is  generally  complete  after  crutch ing  in 
all  the  fat.  A  small  excess  of  lye  is  of  advantage,  as  it  promotes 
the  decolorization  of  the  fat. 

The  soap  lying  in  the  kettle  as  a  small  round  grain  is  allowed 
to  boil  for  some  time  with  a  moderate  fire,  when  50  pounds  of 
comminuted  resin  and  about  40  pounds  of  caustic  lye  of  20°  B. 
are  addcfl.  Boiling  is  now  continued  until  a  round  grain  is 
agaii)  formed,  which  is  fitted.  After  extinguishing  the  fire  and 
allowing  the  sub-lye  to  settle,  the  soap  is  ladled  into  large  barrels 
and  the  dirty  sub-lye  allowed  to  run  off.  The  scmp,  together 
with  some  other  cheap  fat  and  soap  offal,  is  .then  returned  to  the 
clean  kettle,  suflBciently  evaporated  by  gentle  boiling,  and  care- 
fully and  slightly  fitted  with  caustic  lye  of  20°  B.  When  a 
sample,  after  cooling,  is  dry  and  without  sharpness,  the  operation 
is  finislied^and  the  soap  brought  into  the  frames. 

For  a  lighter  and  more  stjlid  soap  the  resin  is  omitted,  and 
after  removing  the  sub-lye  and  thoroughly  cleaning  the  kettle, 
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about  250  pounds  of  lye  of  25°  B.  are  added  and  the  whole  al- 
lowed to  boil.  Now  add  to  the  boiling  grain,  carefully  and 
gradually,  about  1(K)  pounds  of  oleic  acid,  and  when  this  is 
thoroughly  dissolvc<l,  150  pounds  of  palm-oil  or  palm-oil  fiitty 
acid.  The  soap,  which  will  soon  be  thoroughly  combined  and 
liquid,  is  then  salted  out,  boiled  clear,  and  somewhat  ground  with 
weak  Ive. 

Some  factories  purify  the  ftiller's-fat  by  distillation  with  super- 
heated steam  and  bring  it  into  commerce  under  the  name  of 
"  solid  white  olein."  It  is  principally  used  for  grain-soaps  upon 
a  preoij)itate  of  paste  and  resin  grain-soaps,  which  arc  firm  and 
of  go(Kl  appearanee^ 

Woo/'fat  soap. — Under  the  name  "  wool-fat^'  a  brown,  sticky, 
and  (juite  solid  fat  is  brought  into  commerce,  which  is  obtained 
by  washing  crude  sheep's  wool  with  soap  and  decomposing  the 
resulting  wash-water  with  acid,  etc.  Wool-fat  is  not  counted 
among  the  actual  fats,  since,  when  boiled  by  itself,  it  does  not 
yield  serviceable  soap.  In  connection  with  other  fatty  substance? 
it  yields,  however,  a  fair  curd-soap*  To  obtain  wool-fat  entirely 
free  from  water  and  dirt  it  is  frequently  purified  by  boiling  it  for 
some  time  upon  salt  water  of  16-^  B.  and  carefully  ladling  it  oif 
the  next  dav. 

To  manufacture  ourd-soaj>  with  a  portion  of  wool-fat  the  fol- 
lowing pnx'ess  is  used  :    250  pounds  of  bone- fat  and  50  jwunds 
of  crude  palm-oil  are  combined  with  150  pounds  of  lye  of  12° 
B.  over  a  UKKlerate  fire.     The?  fire  is  then  increased  and  Ive  of 
12°  to  15°  B.  gradually  added  until  a  clear  paste  fn?e  from  frath 
is  formed,  which  is  fitted  to  a  slight  touch.     Al>out  200  jxmniU 
of  wool-fat  and  the  iv<iuinHl  200  pounds  of  lye  of  22°  B.  art* 
then  added  to  the  paste,  and  after  thorough  combination  is  estal>- 
lished  the  whole  is  allowed   to  boil   some  time  longer.     Now 
slacken  the  fire  and  ad<l  gradually  50  pounds  of  comminuted 
resin,  together  with  about  40  pounds  of  caustic  soda  lye  of  2(i° 
B.,  carefully  fit  the  paste  after  further  boiling  with  (caustic  s<Kla 
lye  of  25^  B.  until  a  sample  shows  moisture,  and  then  salt  out. 
Th(»  dark   sub-lye  is  now  ivmovcil  an<l  a  few  bucketfuls  (only 
suffi(*ient   to  prevent  scorching)  of  light  sub-lye  derived   from 
*eunl-soap  are  thrown  into  the  kettle,  and  boiling  is  continued 
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ootil  a  thick  grain  free  from  froth  and  withont  Fharpncjss  is 
farmed.  The  soap  is  then  brouo:ht  into  the  frames,  drawn 
throogh  with  a  rod,  and  well  coveretl. 

Wool-fat  is  also  purified  in  the  same  manner  as  fnller's-fat  hy 
distillation,  and  then  comes  into  commerce  under  the  name  of 
-cbolestrin."  It  is  a  solid,  white  pnxluct,  and  on  account  of  its 
better  appearance  can  be  used  for  various  light  hard  soaps. 

Curd-soap  from  fish-iallow, — Under  the  names  of  "  whale-fat" 
and  "fish-tallow,"  two  fatty  .substances  have  lK»en  ree(»ntly 
feroaght  into  the  market.  Several  soap-boilers  have  made  ex- 
periments with  these  fats,  but  on  ac<M)unt  of  their  intense  fishy 
odor,  which  strongly  adheres  to  soaps  maiuifactured  from  them 
and  the  present  low  pric;e  of  tallow,  their  general  iutnxluction  is 
not  likely. 

Of  the  two  fats  fish-tallow,  which  is  the  stearic  portion  ob- 
tained by  pressure  from  fish-oil,  deservc^s  the  preference,  since,  in 
connection  with  other  fats  and  resin,  it  may  serve  for  the  prcpa- 
Wtion  of  yellow  soaps  of  fair  quality.  It  is  of  a  brownish  color 
and  quite  firm,  and  saponifies  with  tank-lye  as  well  as  with 
eanstic  soda-lye.  100  jiounds  of  fish-tallow  yield  about  130 
pounds  of  curd-soap. 

The  manufacture  of  yellow  curd-soap  is  generally  effecfted  in 
the  following  manner:    Al>out  400  pounds  of  fish-tallow,   2h 
pounds  of  crude  j)alm-oil,  and  250  iHuinds  of  lye  of  12°  B.  are 
brought  into  the  kettle  and  combined  over  a  mmlerate  tire.     The 
Diass  is  then  allowed  to  boil  vigorously,  more  lye  of  15°  B. 
heing  gradually  added  until  paste  is  formiMl.     The  paste  is  vig- 
orously boiled,  with  the  addition  of  the  lye  still  re<|uii*ed,  until 
it  18  clear  and  free  from  froth,  and  is  then  fitte<l  to  a  slight  touch 
with  caustic  soda  lye  of  20°  B.     The  fire  is  then  moderated,  and 
50  pounds  of  comminuted  resin  are  gradually  addend,  together 
with  40  pounds  of  caustic  soda  lye  of  2iP  B.     When  the  resin 
has  combined  with  the  rest,  boiling  is  coutinue<l  with  a  further 
addition  of  lye  of  20°  B.  until   a  sample  ()f  the  paste  shows 
moisture,  which  indicates  the  complete  sa]>onification  of  the  rt^sin. 
Salting  out  is  then  ])roceeded  with.     For  this  purpose  salt  soaked 
in  water  is  gradually  added  until  separation  is  effected  and  the 
grain  boils  in  beautiful  laminae,  and  a  siimple  pressed  in  the  j>alm 
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itf  tie  hand  does  not  smear  but  is  firm  and  dry.  After  alluwiug 
the  soap  to  rest  for  ^ome  time,  the  very  <Iark  and  jelly-like  8ub- 
lyo  is  reniuved  aud  a  few  buckutfuls  of  light  sub-lye  derived  from 
u  white  ourd-soap  arc  br^>ugiit  into  the  kettle.  ItoiUug  is  now 
uojitioued  until  a  thick  grain  free  from  froih  and  without  »harp- 
ucss  is  formed,  which,  alter  settling,  is  ladled  into  tlie  frames  and 
well  covered.  By  ole^r  boiling  upon  salt-lye  tlie  grain  atHjuiws 
a  oonsjdernbly  lighter  color,  and  by  the  addition  of  resin  the  oflor 
of  train-oil  biwomes  less  perceptible,  Tjie  odor  of  fish-tallow  iii, 
however,  so  jwwerfnl  as  to  make  it  impoeeiblc  to  use  large  quun- 
titii«  of  it,  as  even  with  an  addition  of  only  ten  jx-r  tvut.  the 
odor  of  train-oil  is  clearly  poneptible. 

Apollo  ««(/». — To  prepare  the  so-called  Apollo  soap,  whicb  is  a 
ground  olein-soiip,  the  quantity  of  lye  of  20'*  to  22"  B.  requirwl 
(or  the  saponifiention  of  the  oleic  acid  to  he  used  is  brought  into 
the  kettle  and  some  salt  addetl.  The  object  of  the  addition  of 
the  latter  is  to  prevent  a  complete  pasting  of  the  mass,  since  thi^ 
woulrl  1k>  a  hindrance  to  the  complete  Haponification  of  any  oleic 
acid  which  may  still  be  wanting. 

The  jmKXMis  of  fabrii-atioii  is  briefly  as  follows :  5000  to  5300 
jK)unds  of  lye  of  22°  B.  are  brought  into  the  kettle  and  IichIixI 
t«iLboiliu(;.  I'ivc  ihoneund  ]>uunds  of  oleic  Quid  arc  then  gnidii- 
ally  added  wilJi  constant  crulching.  Sajioniflcation  takes  place 
almost  instantly  and  without  the  fiirmation  of  froth.  The  soaji 
boil:*  cither  in  dark  bruad  lamina',  or,  if  the  lire  is  somewhat 
stning,  in  grains.  At  this  stage  n  few  bueketfnls  of  lye  of  o°  to 
ii°  11.  are  adde<l,  which  makes  the  sajtonitiL-ation  mure  eiimplcte. 
Thcsoap  is  then  flttul  to  a  slight  touch  uiid  salted  out.  It  now 
iieti  as  a  Imuitiful,  thick  gmin  of  a  honey*ycllow  wtlor  in  the 
kettle  and  might  be  considered  Hiiislicd,  but  is  ccnemlly  nllowod 
to  rest  thix-e  to  four  hours  in  the  keltic  for  tlie  sub-lyi-  und  tlw 
dirt  to  settle. 

After  removing  the  snii-lye  and  the  dirt  about  2(MXI  poui 
soda  lye  of  -5°  to  U''  B.  anil  sufficient  salt  arc  brought  in  I 
kettle,  so  that  the  soup  remains  separated  and  will  not  fonn  froth. 
It  is  then  again  thoroughly  boiled.  The  soup  is  t\wu  Httcd  to  a 
slight  touch  with  lye  of  20°  B.,  and  should  it  seem  too  u 
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groond   from    above  with    some  hot  water  until  the  grain  is 

liipefied.  / 

The' soap  is  now  more  solid  and  shows  a  good  pressure.     It  is 

thett  crQtched  through  and  allowed  to  stand^  if  possible  over- 

n^t,  in  the  covered  kettle.     The  next  day  any  froth  thrown  out 

IB  capefally  removed  and  the  soap  brought  into  the  frames. 
In  many  factories  small  iron  frames  holding  ten  to  twelve 

bmidredweight  are  used  and  the  soap  is  cnitched  until  cold, 
whereby  it  is  rendered  entirely  smooth  and  ready  for  cutting  in 
three  to  four  days,  but  shows  no  grainy  silver  stripes.  Slow 
cooling  in  large  frames  well  covered  is  to  be  preferred,  though  it 
is  advisable  to  crutch  the  soap  for  a  few  minutes  after  it  is  brought 
into  the  frames.  When  the  soap  is  cold  it  is  cut  into  slabs,  which 
ate  somewhat  dried  and  then  cut  into  bars.  The  latter  are 
stamped,  dried  in  the  air,  and  stored  for  at  least  three  to  four 
weeks  before  they  are  brought  into  commerce.  This  soap  is  not 
only  an  excellent  one  for  fulling  cloth  and  for  other  textile  pur- 
poees,  but  also  for  household  use.  It  is  largely  manufactured  in 
Austria,  having  been  first  introduced  at  the  celebrated  Apollo 
candle  factory  at  Penzing,  near  Vienna,  whence  its  name  is  de- 
lived.  The  material  used  there  is  the  oleic  acid  obtained  as  a 
by-product  in  the  manufacture  of  stearin,  and  is  brought  into 
commepoe  under  tlie  name  of  "  Vienna  clam."  It  is  of  a  pale 
yellow  color,  very  rich  in  stearin,  and  yields  excellent  soaps. 

Turpentine  soap. — This  soap  was  formerly  prepared  from  equal 
parts  of  tallow  and  palm-oil,  8  to  10  per  cent,  of  cocoanut-oil, 
and  20  to  25  per  cent,  of  pale  i-esin.  The  tallow  and  palm-oil 
were  saponified  with  lye  of  15°  B.,  boiled  clear,  and  the  resin 
soap,  previously  prepared  in  another  kettle,  cnitched  in.  The 
whole  was  then  strongly  fitted  and  the  soap  ground  with  8  to  10 
per  cent,  of  cocoanut-oil.  The  resulting  soap  was  very  good, 
but  would  be  too  expensive  at  present  prices. 

Since  the  introduction  of  the  cheap  palm-kernel  oil  and  caustic 
soda  the  following  process  is  generally  adopted  : — 

Two  thousand  pounds  of  palm-kernel  oil  and  600  pounds  of 

pale  resin,  previously  comminuted,  are  saponified  with  about  4000 

pounds  of  caustic  soda  lyo  of  2^^*^  B.     The  n»sin  combining  very 
22 
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a  few 


fjuickly  iind  rwidily  witii  the  strong  lye,  fecilitates  tlie  oomliij 
tion  of  tfie  jmlm-kernGl  oil  with  the  alkali. 

The  «tap  is  now  Ktlod  to  a  slight  tonch.  Alxjiit  Hi)  to  1 
jKitindg  nf  crude  jtulut-oil,  t*)p«t|jor  with  tlie  reqiiinxl  lye,  i 
tlicn  added  fur  coloring,  aiul  after  boiling  until  llu>  frotL  cntiiq 
disupp<'ars,  Ihf  soap  is  strongly  tsalted  out  witli  cam^o  eoda  lye 
of  S.")"  to  3G^  B.  and  some  salt.  The  resulting  stitf  grain  is  llieu 
groofld  with  hot  water.  The  kettlt  is  then  wjvcrwi  and  the  smiji 
aJlowtnl  to  stand  over  iii^lit  fiir  the  »ub-lye  to  eettle.  The  next 
day  the  soap  is  framed  and  cmtched  for  about  one  hour.  Should 
any  sub-lye  be  inadvertently  iatUed  into  the  frame,  add  a  few_ 
yuinndfi  of  })nlm-kernel  oil  and  crutch  tliorouglily.  Before  alltn 
ing  tJie  soap  to  rest  it  'm  perfnuied  with  five  pounde  of  oil  of  tl 
pentine  aud  then  well  covei-ed. 

Rutmian  natliUe  Hoap. — Tliia  soap  is  a  specialty  with  eome 
(Jerman  munnfaclnrcrs.  The  fo!Iowin}i;  materials  are  used  :  UXfl 
jxtundb  of  Russian  tallow,  400  pounds  of  erode  pa)m-tul,  6SS. 
\M»inds  of  Ceylon  coeoanut-oil,  and  400  pounds  of  pale 
The  soap  is  boiled  either  by  tlie  dinvt  or  indirect  method. 

For  the  direct  method  a  pufficient  quantity  of  cuustic  soda  M 
of  25'^  to  2«°  B.  for  the  sn| ion ifi cation  of  the  above-mentionwl 
niateriala  is  brought  ititu  the  kettle.  If  any  sonpHnittiogs  are  on 
hand  they  are  allowed  U)  diHwlve  in  the  lye.  The  tjillnw  is  than 
added,  next  the  jwilm-oil,  eoeoanut-oil,  and  finally  tiie  resin.     ^M 

Should  the  resulting  jHwte  be  via'id  mid  thick,  add  gmdiidH 
lye  of  25''  to  21!'^  B.  until  the  paste  is  clear  and  well  fitt«I.  The 
"  soap  is  then  Ixiiletl  until  Isminir  are  formed.  It  is  tlien  salted 
out  and  ground  with  hot  water  iintil  a  sample  "  wets,"  i,  r.,  leaves 
moisture  behind.  The  soap  i"  now  left  in  the  well-covered  kftlle 
till  the  next  day,  when  it  is  brought  into  small  fnim«*  holding 
aliout  three  to  six  hundrwhvcight  each  and  crutclied  c(dd.  It  is 
unt  into  five-pound  Imrs  and  stnm|MHl, 

For  boiling  the  soa|i  by  the  indiroct  method,  the  tallow,  [mlm- 
oil,  and  resin  ai'e  brought  into  the  kettle  aud  snponifie<l  witli^^u 
lye  of  20-'  B.  The  muss  is  then  boiled  to  a  clesir  paste  which  is 
fitted  to  a  slight  touch  and  salted  out.  The  soap-cnttiligs  are 
then  dissolved  in  anotlicr  kettle  in  lye  of  20°  B.  and  the  cocoaniit-_ 
oil  ndded.     The  grain  in  llic  other  kettle  is  then  brought  into  ll 
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ene  eontainiDg  the  soap-cuttings  and  cocoanut-oil  and  the  soap 
»  finished  in  the  above-described  manner. 

Skdair's  soap. — Under  the  name  of  ^^SincJah^s  English  cold- 
wietmap^^  an  article  has  been  recently  introdiiceil  which,  accord- 
ing to  flooompanyiug  directions,  oifcrs  great  advantages  for 
hnndiy  purposes,  since  it  renders  the  use* of  soda  and  Iwiling  of 
the  clothes  unnecessary,  rubbing  lx»ing  required  only  for  very 
toy  articles.  The  soap,  it  is  claimed,  sjivt^s  fuel  and  washing 
■  material  and  the  work  can  be  done  in  one-thinl  the  time.  The 
9wp  18  dark  yellow  and  has  a  slight  odor  of  artificial  oil  of  bitter 
almonds. 

Many  contradictory  analyses  of  this  soap  have  been  published, 
which  may  be  partly  due  to  the  fact  that  such  soaps  are  never 
manufactured  alike  even  with  the  use  of  the  same  fats.  One 
analysis  shows  the  following  constituents  : — 

Alkaline  sebate  (actnal  soap)  .         .         .         .62.7  per  cent. 

Sodium  carbonate 1.3       *' 

Matter  insoliible  in  alcohol 2.6       *' 

Water 32.4 

According  to  this,  the  constitution  of  this  soap  does  not  differ 

from  that  of  ordinary  soaps  and  its  use  offers  not  the  slightest 

a<lvantage,  the  wonderful  properties  claimed  for  it  being  fictitious. 

The  soap  is  prepared  by  boiling  100  parts  of  fiit  (generally 

palm-oil)  and  60  parts  of  resin  to  a  stiff*  grain,  and  bringing  the 

latter  into  frames  of  12  to  13  cwt.  capacity,  where  it  is  crutched 

until  cold.     Only  when  the  grain  is  too  stiff*  it  is  ground  with 

«)lution  of  crystallized  soda  and  a  few  per  cent,  of  water-glass  to 

render  it  more  pliant.     Imitations  of  Sinclair  soaps  are  nearly 

all  prepared  by  melting  100  parts  of  fat  with  80  to  100  parts  of 

resin  and  saponifying  with  caustic  lye  of  36°  B.     These  soaps, 

however,  are  heavier  and  seldom  successful,  since  the  resin  which 

remains  unsajwnified  and  sticky  is  perceptible  in  washing. 

Augmentation  of  curd'SOifj)^, — An  increase  of  the  yield  (about 
ten  per  cent.)  of  curd-soiips  is  obtaineil  by  grinding,  the  soap  ab- 
sorbing water  during  tliis  o]X'ration.  The  content  of  water  in- 
corporated by  grinding  should,  however,  not  ex(*eed  a  certain 
limit,  as  otherwise  the  soap  Ix^comes  too  pasty  and  soft,  or,  as  it 
is  technically  termed,  "  over-ground.'' 
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lu  niany  f»oU>ries  the  yield  of  ciinl-soaps  and  resin  t 
soups  boiI«i  clear  upon  sub-lye  is  artiticioily  increased  by  cruliji^ 
iiig  iumibtftituti?H,tlieoi)ei'atIon  being  technically  termed  "jUHnffJI 
By  this  manipulation  the  stta]i3  aflpiire  a  "dead"  appearance^ 
tJiouf^h  their  solidity  and  washing  power  are  not  injured  to  ta^, 
gi-eat  extent. 

Fop  such  an  artilicial  iinTease  of  curd-soap,  materials  must,  o 
iMiurse,  be  chosen  which  possess  the  projM?ity  of  not  injuring  tl 
ap{)euranee  of  the  noap  tiwi  iiiucli  »nd  of  not  drying  too  quickly 
As  espeeiully  suitnble  filling  nmtcriuls,  water-glass,  soda,  anj 
talc  are  recoramended  and  g(fncrally  used  either  by  themselves,  or, 
better,  in  connection  witli  each  other.  Water-glass  by  itself  t 
the  projwrty  of  giving  a  good  Hpj^curance  to  fresh  suap  and  prc^ 
(acting  it  from  dr\'iug  wit  too  quickly,  but  by  age  the  soap  a 
quires  a  mean  aji^iearauce  and  becnmes  hard  as  stone.  An  exee^ 
lent  filling  material  suitable  for  most  cui'd-soape  is  prepared  bg| 
stirring  ](X)  pounds  of  talc  into  150  pounds  of  boiling  i 
then  adding  ;iO  pounds  of  cryntallised  soda,  and  grodtially  crutc4|j 
iiig  in  140  |)ounds  of  soda-waler  glatis. 

The  curd-soaps  to  be  increased  are  best  prepared  from  fats  r'ufii 
in  steurin,  such  as  tallow,  palm-oil,  fatty  acids,  etc.  They  8 
formed  into  a  paste  with  tlie  required  qnuntity  of  lye,  as  pr^r 
viously  descril}ed,  salted  out,  and  cva|H)rated  to  a  stiff  grain  I 
from  froth,  which  is  thoroughly  gronnd  with  water.  Tlioroof 
saponification  of  the  fats  used  is  absolutely  necessary,  since,  if  till 
s^mp  shows  the  slightest  defect  In  this  respei^t,  it  L-an  be  (tlt^ 
only  slightly  or  not  at  all.  When  the  grain  is  sufficiently  grouiM 
and  dissolved  and  shows  good  pressure  while  the  sub-lye  remainl 
clear,  the  kettle  is  covered  and  allowed  to  ^tond  (or  some  time  fill 
the  contents  to  settle.  After  the  ii-moyal  of  tlic  sub-lyc  and  tl 
soap  being  cooled  to  abont  167°  to  178°  F.,  30  to  40  poundao 
the  above  filling  material  are  crutcliwl  in  for  every  100  ponui|| 
iif  titt  nse<l.  As  the  soap  to  be  filled  dix's  not  tnru  out  aJwn^ 
alike  and  therefore  alisorhs  more  or  less  filling  material,  it  is  iu( 
visable,  in  order  not  to  expose  an  entire  boiling  to  danger,  first  ti 
test  the  absorbing  capacity  of  the  soap  by  a  small  sample. 

Good  results  iu  tilling  can  only  lie  obtained  by  great  care  ntM 
experience.     Many  soajts  can  be  more  readily  and  better  tilled  by 
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icsiiig  the  filling  material  in  a  warm  state,  while  others  better  ab- 
^oih  cold  filling.  The  operation  itself  can  be  executed  in  the 
fcettle  after  the  removal  of  the  sub-lve  or  in  a  suitable  vessel. 

lit  the  same  manner  as  tallow  and  palm-oil  curd-soaps,  resin 
oard-soaps  prepared  from  the  same  materials  with  30  per  cent,  of 
I'esin  can  be  filled  to  the  extent  of  about  30  per  cent. 

The  filled  soaps  are  brought  into  smaller  frames  than  those 
employed  for  curd-soap,  and,  after  cooling,  cut  and  dried  for  some 
time,  whereby  they  gain  in  solidity.  They  are  then  cut  into 
8qnare  pieces,  pressed,  and  brought  into  commerce. 

6.   Curd-Soaps  upon  a  Precipitate  of  Prists. 

The  fabrication  of  smooth  curd-soaps,  which  are  found  so 
much  in  commerce  at  the  present  time,  is  effected  by  two  different 
methods,  according  to  the  fats  used.  The  object  of  both  methods 
is  to  produce  as  pure  a  soap  as  possible  by  separating  all  the  im- 
purities with  the  superfluous  content  of  water  and  alkali.    • 

One  method  is  to  grind  by  means  of  water  curd-soaps  boile<l 
upon  sub-lye  until  a  paste  is  formed,  and  is  used  for  all  s()a|>s 
from  animal  fats,  olive-oil,  palm-oil,  and  oleic  acid.  The  other 
method  is  based  upon  the  formation  of  a  precipitate  of  paste, 
which  is  prmluced  by  adding  either  lye  or  salt  in  excess,  though 
in  both  cases  not  sufficient  to  effect  a  separation  of  the  soap. 
This  meth(xl  is  only  applicable  when  working  cocoanut-oil  or 
palm-kernel  oil  in  connection  with  other  fats,  and  can  be  exe- 
cuted either  in  a  direct  or  indirect  wav. 

As  in  the  fabrication  of  other  soaps,  the  soap-boiler  must  here 
be  guided  by  the  nature  of  the  fats  to  be  used  and  the  arrangcf- 
ment  of  the  factory.  Wliat  he  has  to  attain  is  a  pure  map  free 
from  froth  and  stains  and  thorougldy  settled  with  cw  little  precipitate 
of  paste  as  possible,  and,  further,  an  utmost  yield  of  good  sal- 
able soap  from  the  fats  used.  This  is  not  an  easy  ta<k,  and  re- 
quires quick  observation  and  a  thorough  knowledge  of  the  nature 
of  fete.  With  the  frecpient  fluctuations  in  the  fat  and  oil  trade 
it  is  no  longer  possible  to  work  according  to  one  established  rou- 
tine, and  the  production  of  a  uniformly  beautiful  product  an- 
swering all  the  above  demands  is  difficult. 
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The  large  niinilier  of  sraonlh  t-urd-soaps  l>mnc;Lt  into 
mere*  ri'iulers  it  impossible  to  trvat  i)f  tlieni  Millet-tiNXily, 
attention  has  to  be  paid  tu  all  possible  trontiiigeiicies,  and 
tlio  fitbi-imlioii  of  smootli  soayts  from  various  corabinatioiB  o 
mnst  Ik;  d(«tTil>«xl  in  such  a  manner  ai*  to  render  this  vnlume 
fill   for  other  times  than  the  present,  and  ser\e,  especially 
yoiingf-r  soajt-biitler,  as  a  guide  in  carrying;  on  hii<  businei^ 

All  wax-soaps  sbonid  be  free  from  dirt  and  be  lustrona, 
henec  fate  I'roe  from  impurities  or  previously  t-loritied  are  cliosea 
for  their  fallriejiliun.     Sometimes  even  thi»  is  not  ;<ufli(-ieiit,  and 
defects  have  to  l»e  remedied  by  the  manner  of  boiling,  which  i^ 
freijucntly  effected  by  .first  boiling  the  larduceous  or  all  the  add) 
fats  to  grain.     I^ii-eet  boiling  is,  however,  the  method  most 
cruUy  ut»d,  it  having  the  advantage  of  being  quicker,  Uioagh  it 
doubtful  whether  it  b  always  cheaper. 

By  dircet  bailing  the  entire  opcrution  is  finished  in  a.  few  hont 
and  as  bnt  very  little  lye  is  separated,  only  a  ^mall  (juantitT  i 
common  salt  is  required.  Furthermore,  the  consumption  of  fn 
is  small,  as  in  working  with  strong  lyes  the  heat  developed  duril 
the  combination  of  the  futa  with  the  alkalies  l<  fre<{uently  so  gre 
as  to  render  after-firing  unnecessary.  The«'  points  are  in  iavi 
of  direct  boiling.  If,  however,  on  the  other  liand,  the  added  fil 
are  fii'st  boile<l  tu  grain,  the  boiling  process,  even  with  the  use  i 
two  kettlue,  lasts  mueJi  longi^r,  and  more  lye,  more  salt,  and  uta 
fuel  are  need ;  but  the  fact  that  the  oonsttmption  of  more  lye  V 
quires  also  more  alkali  wnnld  prove  tliat  in  many  eases  bott 
results  and  n  larger  yield  are  obtained  than  by  direct  boiling. 

Kvery  s(»ap-boiler  knows  that  the  yield  dc(>ends  leas  on  the  6 
used  tlian  on  the  lyes.  By  Itniluig  with  caustic  lye  of  from  2t 
to  'M°  B.  it  can  be  shown  by  lalculatiun  that  for  the  aapuntfic 
tiou  of  ]W  [>ounds  of  lat  about  17  ponuds  of  caustic  twda  uf  ( 
j)cr  cent,  are  re<juired,  but  with  lyes  of  1-1'*  to  lo°  B.  at  leafit  j 
pounds.  Even  if  a  portion  of  the  cnnstic  soda  paa«e9  intotj 
sub-lye,  the  whole  of  the  exee^e  is  not  lost,  but  lies  lu  tho  b 
creased  soop.  While  widi  strong  lye  a  yield  of  150  per  oiiit. 
scanvly  obtained  from  the  best  fats,  with  wutk  lyi^  n  yield  i 
ItiO  to  Hi5  |ier  cent,  is  of  oiiliimrj'  occnn-enc*'.  Hence  soaj 
Iwiled  upon  a  precipitate  of  pa-^te  arc  the  uioie  firm  and  dry  tl 
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fitrongec the.  lye  used  for  boiling,  while  mast  soaps  boiled  by  the 
indirect  method  only  acquire  such  firmness  by  after-dn'ing. 
Thoogh  what  has  been  said  docs  not  prove  the  absolute  necessity 
of  indireot  boiling,  it  is  indispensable  for.  all  fats  requiring  weak 
lye  for  their  correct  saponification,  the  principal  ones  of  these 
being  aU  those  of  animal  origin.  Oleic  acid  should  also  be  first 
boiled  to  grain,  since  good  olein  soaps  from  oleic  acid  alone  can 
wdy  be  prepared  by  repeated  and  long-continued  boiling. 
•  Direct  boiling  is  best  when  much  cocoanut  or  palm-kernel  oil 
is  used  in  connection  with  such  light  oils  as  cotton-seed  or  linseed- 
oil,  because  the  process  of  boiling  proceeds  wijth  greater  regularity 
and  the  resulting  product  shows  greater  solidity.  Indirec^t  boil- 
ing becomes,  however,  absolutely  necessary  when  the  quantity  of 
supplementary  fats  used  is  larger  than  that  of  the  combining  fats, 
and  also  when  they  consist  of  mixed  fats,  as,  for  instance  : — 

Tallow 400  pounds. 

Cotton-seed  oil 300       ** 

P«annt-oU 300       ♦* 

Palm-kernel  or  cocoanut-oil         .        .        .  500       ** 

Such  a  formula  can,  of  course,  l>e  directly  boiled,  but  while  the 
resulting  soap  will  show  a  firm  cut  surface  and  have  a  bright  and 
dear  appearance  while  warm,  it  will  not  improve  by  storing,  but 
become  dull  and  finally  entirely  lose  the  silv^ery  flux.  On  the 
other  hand,  by  indirect  treatment  the  resulting  soap  will  be  mod- 
erately firm,  of  a  better  appearafiicc,  and  improve  by  age. 

Supplementary  fats  (tallow,  cotton-seed  oil,  etc.)  being  cheajicr 
at  the  present  time  than  cocoanut-oil  or  palm-kernel  oil,  such  a 
combination  as  the  above  is  of  ordinary  occurrence.  The  softer 
fats  are  also  frequently  replaced  by  lard,  horse-fat,  and  bone-fat, 
and  even  by  oleic  acid  or  bh^ched  linseed-oil,  the  use  of  the 
latter  being  by  no  means  objectionable,  since  the  resulting  soap 
is  soft  to  the  touch,  yields  a  strong  lather,  and  possesses  good 
detergent  properties.  A  too  large  addition  of  it  must,  however, 
be  avoided,  as  otherwise  the  soaps  acquire  a  bad  odor. 

Indirect  boiling  being  the  most  advantageous  with  the  above 
formula,  the  process  is  as  follows  : — 

The  fats  are  bdled  either  with  tank-lye  of  12°  to  14°  B.,  or 
with  caustic  soda  lye  of  10°  to  13°  b!,  220  to  250  pounds  of 
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BHcb  lye  being  required  for  the  complete  saponification  of  H 
pouDtlH  of  fat  anil  tor  obtaining  tlie  utmost  yield. 

The  tallow  and  other  fiits,  except  the  pului-kernci  or  coooani^ 
oil,  having  been  brought  into  the  kettle,  one-eighth  of  the  quap 
tity  of  lye  required  Is  added  and  a  nnxleratc  fire  started.  I 
(.-onibi nation  dues  not  take  place  iiQnie<liately  af^r  ebullition 
atnin^r  Imiling  is  of  uo  lase.  The  detect  is  remedied  by  addiaj 
some  cuttings  of  the  same  hiud  of  soap,  or  waiting  witli  til 
furnace  door  open  luitil  combiuatiuii  takes  pla«e.  Lye  la  the 
gnwlually  added  until  a  clear  paste  free  from  froth  is  foniiod 
Tlie  lulditiun  of  the  correct  proportion  of  lye  is  recognized  by.] 
gmin-tikc  sejiaration  of  the  soap.  Water  is  then  mlded  uutt 
combination  and  {Histe  become  again  apparent.  If  the  soap  itt 
however,  still  viscid  and  shows  no  taste  of  lye,  lye  is  wanlin 
If  one  is  sure  of  having  added  the  re<|nired  quantity  of  lye,  bob 
stronger  lye,  of  about  15°  B,,  is  addod  and  boiling  coiitiRui 
until  llic  clear  soap  breaks  intti  regular  roses.*  Ssdting  out 
now  pi-oceed(xI  with,  -5  to  6  per  cent,  of  common  salt  being  aiiS 
cient  for  the  purpose.  It  is  recommended  to  soak  the  salt 
watei*  and  add  it,  with  the  furnace  dour  open  or  steam  shut  a 
by  scattering  it  stiecessively  over  the  snap.  Generally  the  gm 
rises  up  at  once  and  the  whole  is  then  boiled  once  more  untj 
laminie  are  formed  and  the  lye  runs  olf  clear. 

With  the  use  of  good,  pure  fats  the  lye  settles  completely  j 
two  hours,  when  it  is  removed  and  the  nwsssarj'  quantity  of  1; 
for  boiling  Ihe  cocoannt  and  palm-kemel  oils  is  bnaighl  into  tl 
kettle,  about  600  pounds  of  caustic  lye  of  20^  B.  Iieing  reqiiiroi 
for  the  above  quantity  of  50ft  pounds  of  oil.     Ailer  boiling  tlif 
grain  in  the  kettle  with  tlii^  lye,  some  soap-enttings  are  adde^ 
and,  when  all  Is  dissolved,  the  oil  (40(t  pounds  of  piilm-konu^I  o[| 
and  100  pountis  of  cocoamit-oil  can  be  recommended)  is  prad 
ually  introduced.     If  the  soiip,  after  the  addition  of  the  last  l>0|^ 
tion  of  cocoaiiut-oil,  should  be  viscid  or  glassy,  stning  salt  waKR 
is  eareftilly  added  until  the  soap  breaks  unitbrmly  into  roaef 
This  addition  of  salt  viatcr  is,  however,  out  neuei^sary  if,  aa  is  fre< 
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qnently  the  case,  the  grain  holds  salt  lye  fixed.     Such  finished 
ground-soap  shotild  not  show  any  touch  of  sharpness  and  must  be 
evaporated  until  it  begins  to.  puff  like  soap  containing  little  water. 
Suit  waked  in  water  is  then  gradually  added,  6  to  8  per  cent,  of 
the  palm-kemel  and  coooanut-oils  used  being  frequently  suffi- 
cient   The  soap  now  becomes  thinner  and  feels  moist  to  the 
touch.     If  it  yields  ariy  lye,  sejiaration  has  been  carried  t<K)  far, 
bat  fliis  defect  can  be  remedied  by  supplementar}'^  grinding  with 
water.     It  is  a  good  sign  when,  after  the  soap  ceases  to  boil  and 
remains  covered  for  a  few  minutes,  a  bright  grain  lies  in  the 
kettle.     The  a])pearance  of  white  or  dull  soap  wlien  scraping  the 
surface  with  a  crutch  indicates  that  separation  has  been  carried 
too  far;  it  is  remedied  with  water.     Separation  not  carried  far 
enough  is,  as  a  rule,  not  a  defect.     If  in  ladling  out  it  is  observed 
that  there  is  too  much  paste  in  the  kettle,  some  strong  salt  water 
may  be  added  by  allowing  it  to  run  down  the  sides  of  the  kettle, 
and  the  grain  separate<I  thereby  is  mixed  with  the  soap  in  the 
frames. 

We  would  here  remark  that  the  quantity  of  lye  proscTibed 
(600  pounds  of  20°  B.)  is,  as  a  rule,  too  small  for  the  saponifica- 
tion of  500  pounds  of  palm-kernel  and  cocoanut-oil,  and,  hence, 
it  may  hap|)en  that  it  is  not  enough  or  just  sufficient,  this  de|)ond- 
ing  entirely  on  the  condition  of  the  grain.  If,  on  the  one  hand, 
the  grain  is  oversaturated  with  strengthening  lye,  it  will  subse- 
quently yield  lye,  and  if,  on  the  other,  there  is  too  little  lye  or 
just  sufficient,  the  aft^r^effect  is  shown  in  boiling  for  a)ml)ina- 
tion.  Now  as  lye  can  be  reatlily  added,  biit  a  prepondemncc  of 
it  only  be  reduced  by  increasing  the  quantity  of  fat,  it  is  lx*tter 
to  prescribe  too  little  than  too  much  for  these  soaps. 

The  same  holds  good  as  regards  the  quantity  of  lye  j)res(Til)cd 
for  the  preparatory  boiling  to  grain.  Tiie  statements  of  ai-eo- 
meters  differ,  and  hence  it  may  happen  that  though  caustic  soda 
lye  of  10°  to  13°  B.  is  used,  280  to  300  pounds  of  it  might 
nevertheless  be  required. 

Prime  white  curd-soap  (wax-soap). — This  is  one  of  the  prin- 
cipal soaps  which  is  best  boiled  upon  a  precipitate  of  paste.  It 
can  also  be  prepared  by  incompletely  salting  out  a  paste  boiled 
lai^ly  from  palm-kernel  oil  or  cocoanut-oil,  but  the  result  is 
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geiienilly  iiot  gatbriictory,  especially  •Nbtrn  using  uiiiiinil  &t«  i 
connection  with  them,  and  a  unifiirmly  good  prndiurt  van  uiily  t 
obtained  by  a  correspondingly  correct  manner  of  Imiliug.  Aai 
fine  quality  of  soap  can,  however,  lie  mannfaetiired  l)y  tlie  las 
mentioned  metliod  from  palm-kernel  oil  and  oleic  aejd,  we  pi 
die  i)rooea«,  which  is  as  follows : —  o 

Lye  of  20°  to  23°  B.  prepared  by  treating  95  per  cent,  toe 
with  50  per  cent,  of  lime,  and  a  combination  of  one-third  l«  twi 
fifths  of  pale  oleic  acid  and  two-thirds  to  three-fifths  of  pain 
kernel  oil  are  used.  As  tank-lyc  of  the  above  strength  contail 
ninch  carbonate,  it  is  Iwst  firet  to  paste  the  iialm-kemel  oil  to- 
strong  touch  and  add  at  once  some  salt  lo  prevent  tliickmiBi 
The  oleic  acid  is  t}ien  gradiuilly  brought  into  the  kettle,  a  tnoi 
erate  fire  being  kc{)t  up,  and  id^er  again  fitting  the  paste  to  a  pa 
M'ptiblc  toucli,  it  is  allowed  to  l)oil  until  the  froth  disappeu 
which  will  re<)uire  only  a  short  time.  The  pa.'^tc  which  is  pe 
fi'ctiy  clear,  and  boils  black  and  bright  without  rising  much, ' 
tbovonghly  .saturated,  the  fats  being  completely  saponified  M 
the  alkaline  carbonate  of  the  lyc  having  also  entered  the  comb 
nation,  Boiling  is  then  finii^hed  by  gnuhially  adding  with  coi 
stunt  stirring  some  nioiBtcnc<I  salt  nntil  the  pa$te  "  wet£"  p4 
ceptibly  without  lye  draining  off.  In  case  the  parfp  has  het 
salted  out  too  strongly,  it  is  ground  with  some  water,  and  tJiu 
after  removing  the  fire,  is  allowed  to  stand  a  few  hours  in  tl 
well-covered  kettle.  When  the  lid  is  removed  the  soap  in  tJ 
kettle  will  1)6  found  to  be  of  a  honey-yellow  color,  free  fro 
fi-oth  and  liquid,  and  ready  foi-  fi-aining.  With  correct  sjJtir 
out  a  thin  layer  of  black,  liquid  paiste,  which  contains  but  lift 
soap,  is  found  between  the  soap  and  sub-lye,  which  is  boiletl  tM 
salted  out  witli  the  sub-lye.  If,  however,  a  stronger  precipitX 
of  paste  is  found,  some  grain  can  lie  obtained  by  careful  afto 
salting,  which  is  crntched  into  tlic  soap  iu  the  frames. 

With  some  experience  uniformly  good  results  can  be  attains 
in  this  simple  manner  without  much  residue  of  grain-paste.  J 
is  not  ditBoult  to  obtain  nearly  the  <>utire  yield,  about  140  pi 
oeut.,  from  the  fats  in  salable,  pure  white  soap,  as  the  thin  paal 
floating  upon  the  lye  uontains,  with  a  coiTect  esecutioa  of  tl 
work,  only  the  marblo-forniing  dirt.     This  process  ia,  howev« 
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(wlr  available  for  the  above  combioation,  the  result  being  not 
nearly  8o  uniform  by  replacing  the  oleic  acid  by  cotton-seed  oil, 
laliow,  or  lardaceous  fats. 

By  the  direct  method  smooth  white  curd-soap  is  most  readily 
prepared  from  palm-kernel  oil.  As  soap  from  the  pure  oil  is, 
however,  very  brittle  and  lean,  it  is  best  to  use  a  combination  of 
two-thirds  to  three-fourths  palm-kernel  oil  and  one-third  to  one- 
fourth  of  eoft  or  liquid  fats  in  order  to  make  the  soap  more  deli- 
cate and  pliant,  cotton-seed  oil,  oleic  acid,  lard,  and  peanut-oil 
being  most  suitable  for  the  purpose.  The  following  may  serve 
for  a  formula :  Palm-kernel  oil  1000  pounds,  cotton-seed  oil  250, 
lardaceons  fats  250. 

For  pure  white  soap  the  cotton-seed  oil  requires  bleaching. 
For  this  purpose  it  is  heated  to  113°  F.  Dissolve  for  everj-  100 
pounds  of  oil  i  pound  of  potassium  bichromate  in  1 J  pounds  of 
boiling  water,  add  to  the  solution  If  to  2  pounds  of  hydro- 
chIow4Lcid,  and  pour  the  mixture  with  vigorous  crutching  into 
the  oil  to  be  bleached.  AAer  remaining  in  contact  with  the 
bleaching  liquid  for  about  a  quarter  of  an  hour  the  mass  assumes 
a  bluish-green  color.  When  a  sample  is  dropped  upon  a  glass 
plate,  a  dark-green  precipitate  is  at  once  recognized,  from  which, 
after  standing  a  short  time,  the  oil  runs  oft*  entirely  colorless. 
After  standing  for  one  hour  the  clear  oil  is  drawn  oft*  and  at  once 
Ui«d  for  saponification. 

The  lye  for  boiling  smooth   white  curd-soap  by  the  direct 
naethod  is  best  prepared  from  pure,  high-graded  caustic  soda,  or 
by  increasing  the  strength  of  good  tank-lye  of  15°  to  18°  B. 
with  caustic  soda  to  30°  B.     As  lye  of  this  strength  requi^^s 
great  care  in  eff*ecting  the  cx>mbi nation,  it  is  best  first  to  bring  the 
entire  quantity  of  palm-kernel  oil  into  the  kettle,  and  after  intro- 
ducing combination  with  one-half  the  quantity  of  lye  required 
(about  500  pounds)  gradually  add  the  remainder  until  saponifi- 
cation to  a  good  touch  is  eftected  and  the  soap  again  boils  thin. 
By  now  adding  with  a  moderate  fire  the  cotton-seed  oil  and  other 
fiits,  which  combine   readily  on  account  of  the  saponification 
already  introduced,  a  thick  and  curly-boiling  soap  is  soon  formed, 
which  is  reduced  to  normal  boiling  by  fitting  with  strong  lye  or 
lye  containing  salt.     The  soap  is  then  fitted  to  a  strong  touch 
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until  it  IioiIh  [ii-rccptllily  tliinuer,  wlien  it  in  Hompwtmt  piitiponU 
aii<l  tii^n  shork'iicc]  witli  iiioii>tti?iiwl  Mitt  iiiittl,  wlicti  thrown  wit 
thf  ii|iiitii1a,  it  flutt<.'rs  mill  bubble's.  It  la  finiHliixl  when  a  suiiipl 
pooled  upon  ttic  ripxtiila  feels  moUt,  Soiip  prepared  witli  lyo  o 
sucli  strnigtli  iiiid  (iirriictly  treuM  will  never  slinw  frolh,  111 
appeaniiiw  of  the  Intt^T  being  generally  due  to  the  use  of  tn 
vfmli  lye.  lu  shortening  the  .=alt  must  be  added  carefully,  ol 
RTving  the  effect  prodneed  hy  one  portion  before  adding  tli 
npst.     Soap  too  strongly  -separated  fretjuently  shows  gray  f•ta^n 

As  regards  the  fmraing  of  ' '  wap,  it  is  best  to  ladle  ont  sma 
])oi]ings  after  remaining  at  rest  for  one  or  two  honrs,  in  order  I 
give  the  paste  time  to  snb^ide  somewhat,  and  keep  the  soap  i 
the  well-covered  frame  for  24  hours.  Boilings  of  6000  pouiK 
•  and  over  may  l»e  left  in  the  kettle  over  night,  any  froth  or  col 
foliated  coating  being  removed  before  latUing  out  to  prevent  an 
cold  soap  from  raiehing  the  fram<'. 

If  tho  fats  used  are  melted  by  steam  or  otherwiiw  thoronghl 
pnrified,  it  is  not  ncceuaary  to  pour  the  »wap  through  a  sieve ;  bi 
where  there  is  any  danger  of  injuring  the  quality  by  impnritie 
Itark,  or  wood  fn>m  the  barrels,  it  is  best  to  use  this  precaiitton. 

Snap  thus  prepared  lies  dark  in  the  frame,  but  is  clear  f 
honey,  and  after  remaining  covered  for  24  hours,  and  when  suff 
cicntly  cooled  off,  is  generally  pure  to  the  bottom  and  ready  \ 
be  brought  into  commerce.  Soaps  prepared  acwirding  to  th 
process  are  sufficiently  firm  and  at  the  same  time  delicate  an 
pliant,  and  by  storing  acquire  a  beautiful  white  color.  The  yiel 
is  about  120  pounds  of  prime  curd-soap  from  100  pounds  of  fi 
used.  The  paste  is  best  boiled  out  with  pale  <jleic  acid,  and  tl 
resulting  grain  used  for  the  same  kind  of  soap  or  for  a  secon 
quality.  In  summer  it  is  advisable  to  use  less  cotton-seed  o 
and  more  palm-kernel  oil. 

The  process  of  boiling  with  direct  steam  differing  somcwhi 
from  the  preceding  will  be  described  separately. 

Boiihig  smooth  white,  card-map  with  ihe  wte  of  direct  eUam.- 
Animal  tallow  always  has  been  and  Is  still  at  the  present  the  be 
material  for  household  soaps,  and  though  pui'c  tallow  curd-soa) 
are  now  but  little  used  fur  laundry  purposes,  tallow  is  neverthi 
less  the  material  which  gives  to  all  soaps  a  certain  solidity  an 
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%h  eooDomical  value.  For  this  reason  it  is  the  more  vahiable 
ftr  smooth  white  soaps,  as  the  product  obtaineil  is,  independent 
of  its  white  color,  of  excellent  quality  and  yields  the  largest  re- 
tarn.  The  materials  originally  used  by  Groodhaus,  of  Danns?tadt, 
were  tallow  and  oocoanut-oil,  for  which,  however,  with  increasing 
ooQipetitioD,  all  possible  fats  and  oils  were  substituted,  so  that  in 
1882  and  1883,  when  good  animal  fats  were  very  scarce  and 
dear,  even  linseed-oil  was  used.  By  the  extension  of  the  nianu- 
iyctareof  half-boiled  soap  from  1860  to  1870,  the  spoiling  of  many 
boilings  gave  to  the  soap-boiler  useful  hints  for  the  mauufactui-e 
of  smooth  white  soaps,  so  that  the  general  introduction  of  these 
soaps  into  coipmerce  may  be  dated  from  that  time. 

The  production  of  a  beautiful  white  soap  is  much  facilitated 
by  the  use  of  steam,  but  as  fluctuations  in  the  price  of  fat«  and 
oils  will  frequently  necessitate  a  change  in  the  combination  of  the 
&tB  used,  suitable  measures  as  regards  the  employment  of  steam 
have  to  be  taken. 

We  give  in  the  following  a  few  formulas  which,  on  awount  of 
their  composition,  are  likely  to  give  uniformly  good  products. 


Tallow  free  from  dirt 
Pilm-keniel  oil 
Cotton-seed  oil  . 


1 

• 

Parti, 
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• 

•                    • 

10 

30 

10 

• 
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•                    • 
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1 
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20 


The  more  cotton-seed  oil  is  used  the  greater  the  necessity  of  its 
Wng  first  bleached.  Bleached  linseed-oil,  white  oleic  acid,  or 
Jouble  the  quantity  of  lardaceous  fats  may  Ix;  substituted  for 
cotton-seed  oil. 

We  would  here  remark  that  in  1877  and  1878,  when  American 
lard  was  very  cheap  in  Euro})e,  large  lots  of  it  were  frequently 
used,  especially  for  white  curd-soaps,  and  it  can  be  confidently 
«»erted  that  the  product  brought  into  the  market  during  this 
time  was  the  finest  ever  seen. 

Should  the  kettle  not  be  large  enough  to  work  the  entire  quan- 
tity of  fat  at  one  time,  it  is  necessarj^  first  to  saponify  the  tallow 
and  cotton-seed  oil,  for  which  lye  of  less  strength  may  be  used. 
With  a  large  percentage  of  palm-kernel  oil  it  is,  however,  better 


.15CI 


MAMiFACTrRE  b>  80AI*  AND  CANDI.Ea. 


ihiij 


111  bring  i(  also  info  the  kcttTdaiid  use  strongor  lye.    Fopinrtnik 
2flO0  pounds  of  tullow,  1000  potimls  of  palm-kt-mei  oit^iuid  3* 
t«)  -tW  ixmnils  of  t^tton-sood  nil  are  pa'^ted.  in  order  to  pro 
in  salting  out  any  strcrtgili  from  passing  intoitip  siib-Ij'e,  eitti 
to  I  nil  to  be  iwrfwtly  nciitral  or  show  only  a  nio<lprate  touch.' 
the  adniiusion  of  st«ini  through  ii  [wrfomtpd  pipe  on  the  t 
of  the  kettle,  and  simultancuns  use  of  iin  opfrn  fire,  sapnnifitwi 
tnkfH  plncc  v<?r\'  rapidly.     In  onhir  to  pri'vent  thickenlnp  ifr'l 
iidvi«able  to  eomponnd  the  lye,  wpecinlly  when  stwngthened  v 
r«nstic  soda,  with  some  salt,  or  swittor  the  latter,  after  eomiihl 
tion  is  eoiTiplele,  over  the  siirfhie  of  tlie  e<iiit<'nt*'  of  the  krt 
this  Iwing  absohit»?Iy  nefvswary  with  the  ns?  of  much  ])alm-kpm«J 
iwl.     Suiting  out  is  coinQieiicfd  as  stwn  Jis  the  paste  it?  vlenr  and 
sliows  no  perceptible  touch,  ami  is  eontinneil  until  the  lye  nnw 
off  clear.     Hpetiial  measures  for  safety  arc  not  required  with  t 
us(^  of  inueh  palm-kernel  oil,  and  lieaides,  boiling  over  ftnA 
readily  prevented  by  shutting  off  the  s^team.     The  paste  separa 
without  perceptible  heating  in  the  grain  or  sul»-h-e,  and  after 
boiling  for  some  time  the  st^m  is  shut  off  and  the  fire  removoi 
and  tJie  kettle  allowed  to  remain  at  rest  fiir  a  few  hours.     Tt* 
open  fire  is  nocessarj-  so  that  in  salting  out  none  of  the  salt  v 
remain  ineflective  and  undissolved  on  the  bottom  of  the  kettlSJ 

After  removing  the  sub-lye  and  combining  tlie  remaining  2 
pounds  of  palm-keruel  oil  with  about  1000  poimds  of  lye  t»f  81 
B.,  another  1000  pounds  of  the  same  lye  are  gmdualiy  addl 
until  a  rfight  touch  is  perceptible,  when  the  paste  is  then  » 
wilted  out. 

Clear  boiling  of  the  paste  upon  the  sub-lye  in  the  kettle  is  ti 
c'oniniencf^l,  whi<?h,  however,  can  only  Ih?  done  over  an  open  II 
since  the  etmdensed  water  of  the  steam  would  render  the  pro 
more  difficult.     In  doing  this  care  should  be  had  that  Ihflll 
retains  some  strength.     The  less  sub-lye  there  is.  and  tJie  stronf 
it  i»i  the  quicker  the  fmth  is  tJirown  off.     Tlic  soap  t 
however,  to  prevent  scorching,  be  boileil  dry.    When  the  gniinl 
free  from  froth  and  large-grainwl,  3oap-cuttings  are  added,  wh«4i 
.ire  allowed  to  diflsolve,  the  kettle  t>ping  covered  in  the  mean 
while.     The  fire  is  then  ivithdmwn,  and  after  allowing  the  snap 
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to  lemani  at  rest  for  a  short  time,  the  undcr-lye  is  again  drawn 
flff  or  pumped  out  and  any  light  froth  upon  the  grain  removed. 
.  The  operation  of  grinding  is  now  commenced,  and  is  carried 
eowith  high-pressure  steam  of  about  three  and  a  half  to  four 
atoospheres.  As  soon  as  the  steam  is  admitted  hot  water  is 
qaiddy  poured  ov^er  the  soap  while  a  workman  promotes  the 
opeiation  by  vigorous  crutohing.  When  the  mass  begins  to  form 
anniform  thin  paste^  which  mas  from  the  spatula  without  showing 
diy  spots,  and  which  in  throwing  flutters  and  bubbles,  the  soap  is 
finished.  After  boiling  the  soap  throi^h  onoe  more,  the  steam  is 
8but  off  and  the  well-covered  kettle  allowed  to  stand  quietly  for 
24  hours.  In  bringing  the  soap  into  the  frames  the  same  rules 
w  previously  given  for  soap  boiled  by  the  direct  method  are  ob- 
served. The  better  the  operation  of  grinding  has  been  executed 
the  more  delicate,  whiter,  and  more  homogeneous  the  grain  will 
^  but  also  the  smaller  the  yield  of  prime  soap.  The  grain  re- 
soltiiig  from  salting  out  the  paste  remaining  in  the  kettles  is  used 
with  the  next  boiling. 

Second  quality  of  smooth  white  curd-soap. — Frequently  a  second 
quality  of  smooth  w^hite  curd-soap  is  boiled  from  the  precipitate 
of  paste  from  the  prime  quality,  which  is  best  effected  by  boiling 
the  precipitate  with  cotton-seed  oil  or  pale  oleic  acid,  allowing 
aboot  100  parts  of  oil  to  300  parts  of  fatty  contents  of  the  pre- 
cipitate. The  paste  formed  is  fitted  to  a  slight  caustic  taste  and 
tten  slightly  salte<l  out  so  that  a  complete  separation  is  not 
effected.  After  allowing  the  soap  to  rest  for  a  sliort  time,  it  i« 
WIed  into  the  frames  while  hot.  The  small  residue  of  precipi- 
^te  is  used  for  resin-soaps.  The  soap  thus  obtained  is  somewhat 
wker  and  generally  less  pure  than  the  prime  (juality. 

Smooth  curd'Soapfs  with  resin, — For  several  years  a  large  de- 
mand has  sprung  up  for  smooth  curd-soa])s  with  resin,  so  that  in 
s<Mne  r^ons  they  have  superseded  almost  all  other  kinds  of  soap 
for  housdiold  purposes.  The  manufacture  of  this  soap  has  been 
niaterially  facilitated  by  the  intro<lu<;tion  of  high-grade  caustic 
*da,  which  permits  the  production  of  a  lye  excellently  adapted 
for  the  most  rational  process  of  l)oiling  by  strengthening  tank- 
tyes.  Though  the  combination  of  fat^s  used,  which  consists 
chiefly  of  palm-kernel  oil,  requires  strong  lyes,  this  is  still  more 
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til  bring  if  alsu  iuto  the  kettlcaml  tiso  strrmjror  lye.  Fwinstnii 
'2000  jKtiitids  of  tiillow,  1000  ptiumb  of  piiUn-kempl  oilyanfl  i 
U)  'WO  pounds  of  rotton-eeed  oil  are  pasted,  in  order  to  piWenlr 
in  suiting  out  any  strength  from  passing;  info  the  suK-lye,  either 
sons  f«  be  perfectly  nciitrat  or  show  only  b.  niofIeraIt>  tom-h."  By 
the  admission  of  ^tetim  Ihrougli  a  perforated  pijic  on  the  bottom 
of  the  kottle,  and  simiiltaneotis  nse  of  an  open  fire,  snponifitstion 
takw  plnec  vorj'  mpldly.  In  ortWr  to  prevent  thiekcnlng  it  is 
advisable  to  i-orniiound  the  lye,  e(i|x^ially  wht-n  strengthened  with 
caustic  soda,  ivith  some  salt,  or  smtter  the  latter,  after  combina- 
tion is  complete,  over  the  surfiire  of  the  eontentw  of  the  kettle, 
this  Ijcing  aKsoliitely  necessary  with  the  iwe  of  mneh  palm-kernel 
oil.  Salting  out  is  connnene«<I  as  soon  an  the  paate  in  clenr  and 
»liow)4iio  perceptible  totwh,  and  is  eontinned  until  the  lye  run? 
off  clear,  SiM^ial  measures  for  safety  are  not  required  with  th(> 
iise  of  much  palni-kern«l  oil,  and  besides,  boiling  over  mn  \* 
readily  prevented  by  shutting  off  the  steam.  The  paste  separat*^ 
withont  ]*eroeptible  heating  in  the  grain  or  sub-lye,  and  after 
boiling  for  some  time  the  steam  is  shut  off'  and  the  fire  removed 
and  the  kettle  allowed  to  remain  at  rest  fi>r  a  few  hours.  The 
open  fii-e  is  necessary  so  that  in  salting  out  none  of  the  salt  nrfl 
remain  iiiefleettvc  and  undissolved  on  the  bottom  of  the  kettle. 

After  removing  the  sub-lye  and  comhtning  the  remaining  3 
pounds  of  palm-keniel  oil  with  about  1000  pounds  of  lye  H) 
B.,  another  1000  {Kiundi^  of  the  same  lye  arc  gradiially  t 
until  a  slight  touch  is  perceptible,  when  the  paste  is  then  a 
salted  out. 

Clear  Soiling  of  the  jmste  upon  the  sub-lye  in  the  kettJe  is  ti 
commenced,  which,  however,  can  only  l>e  done  over  an  open  1 
since  the  condensed  n-atei-  of  the  steam  would  render  thopni 
more  diffitniH.  In  doing  thh  cvre  should  l>e  had  tbat  tiio^ 
retains  some  strength.  Tlie  less  sub-lye  there  is,  and  the  etn)n^ 
it  isj  the  quicker  the  froth  is  thrown  oft'.  Tlie  soap  niiiBt  not, 
Imwover,  to  prevent  scorching,  be  Imiled  drv.  \V'hen  tJic  grain  is 
fr*e  from  froth  and  lai^-grained,  sonp-cnttings  are  added,  whieh 
arc  allowed  to  rfissolvo,  the  kettle  being  covered  in  the  inifln 
while.     The  fire  is  then  withdrawn,  and  aiVer  allowing  the  a 
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toiemain  at  rest  for  a  short  time,  the  unilcr-Iyc  is  ngnin  dra^vn 
off  or  pamped  out  and  any  light  froth  ii]X)n  the  grain  removed. 

The  operation  of  grinding  is  now  conimenee<l,  and  is  ciirritHl 
eowith  high-pressure  steam  of  about  tlirci^  and  a  half  to  four 
atmospheres.  As  soon  as  tlie  steam  is  admitted  hot  water  is 
qnicklj  poured  over  the  soap  while  a  workman  pn)niotes  the 
operation  by  vigorous  crutch ing.  When  the  mans  Ix^gins  to  form 
aoniform  thin  paste,  which  mas  from  the  spatula  without  showing 
diy  spots,  and  which  in  throwing  flutters  and  bubbles,  the  soap  is 
fiDished.  After  boiling  the  soap  through  once  more,  the  steam  is 
Aotoff  and  the  well-covered  kettle  alloweil  to  stand  cjuietly  for 
24  hours.  In  bringing  the  soap  into  the  frames  the  siuuo  rules 
M  previously  given  for  soap  boiled  by  the  <lirect  metluKl  are  ob- 
served. The  better  the  ojwration  of  grinding  has  Iwen  exwuted 
the  more  delicate,  whiter,  and  more  homogeneous  the  gmin  will 
he,  but  also  the  smaller  the  yield  of  prhue  soap.  The  grain  re- 
sulting from  salting  out  the  pjiste  remaining  in  the  kettles  is  usimI 
with  the  next  boiling. 

Second  quality  afmnooth  irhite  curd-sonp. — Frequently  a  second 
quality  of  smooth  white  curd-soap  is  boiled  from  the  precipitate 
of  paste  from  the  prime  quality,  wliich  is  Ix^st  effwted  by  boiling 
the  precipitate  with  cx>tton-seed  oil  or  pale  oleic  acid,  allowing 
about  100  parts  of  oil  to  300  ])art8  of  fatty  contents  of  the  j)rc- 
<^ptatc.  The  paste  formed  is  fitted  to  a  slight  csuistic  taste  and 
then  sliglitly  salted  out  so  that  a  complete  «^paration  is  not 
effected.  After  allowing  the  sfwij)  to  rest  for  a  short  time,  it  is 
Wled  into  the  frames  while  hot.  The  small  n^siduc  of  prc<'ipi- 
^^  is  used  for  resin-soaps.  The  soap  thus  obtainwl  is  somewhat 
"^fkerand  generally  less  pure  than  the  prime  quality. 

'%ooth  curd-swijM  triih  resin, — P^'or  sc»veral  years  a  large  <!(»- 

^ml  has  sprung  up  for  smooth  curd-soaps  with  n^in,  so  that  in 

'^e  regions  they  have  su|xjrseded  almost  all  other  kinds  of  soap 

ftf  bouigehold  purposes.     The  manufacture  of  this  soiip  has  Ux^n 

'^terially  facilitated  by  the  intriMluction  of  high-gnido  c(uistic 

*da,  which  permits  the  production  of  a  lye  ex(rllently  ada])ted 

fiw  the  most  rational  process  of  lH)iling  by  strengthening  tank- 

'yeg.     Though    the  combination   of  fats   used,    wliich    consists 

chiefly  of  palm-kernel  oil,  requires  strong  lyes,  this  is  still  more 
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until  it  boils  perceptibly  thinner,  when  it  is  somewhat  evaporated 
and  then  shortened  with  moistened  salt  until,  when  thrown  vrith 
the  spatula,  it  flutters  and  bubbles.  It  is  finished  when  a  sample 
cooled  upon  the  spatula  feels  moist.  Sojip  prepared  with  lye  of 
such  strength  and  correctly  treiited  will  never  show  froth,  the 
aj)])earance  of  the  latter  being  generally  due  to  the  use  of  too 
weak  lye.  In  shortening  the  salt  must  be  added  carefully,  ob- 
siTving  the  effect  produced  by  one  jwrtion  before  adding  the 
next.     Soaj)  too  strongly  separated  frequently  shows  gray  stains. 

As  regards  the  fniming  of  this  soap,  it  is  l>est  to  ladle  out  small 
boilings  after  remaining  at  rest  for  one  or  two  hours,  in  order  to 
give  the  paste  time  to  subside  somewhat,  and  keep  the  soap  in 
the  well-covered  frame  for  24  hours.  Boilings  of  6000  pounds 
and  over  may  1)C  left  in  the  kettle  over  night,  any  froth  or  cold 
foliated  coating  being  removed  before  ladling  out  to  prevent  any 
cold  soap  from  reaching  the  frame. 

If  the  fats  used  are  melted  bv  steam  or  otherwise  thoroujrhlv 
purified,  it  is  not  necessary  to  |K)ur  the  soap  through  a  sieve ;  but 
where  there  is  any  danger  of  injuring  the  quality  by  impurities, 
bark,  or  wood  from  the  barrels,  it  is  ba^t  to  use  this  precaution. 

Soap  tlius  ])rcpanMl  lies  dark  in  the  frame,  but  is  clear  as 
honey,  and  after  remaining  covered  for  24  horn's,  and  when  suffi- 
ciently cooled  off,  is  genenilly  pure  to  the  bottom  and  ready  to 
1)0  brouglit  into  commerce.  Soaps  ]>r(»pare(l  ac(H)rding  to  this 
process  are  sufficiently  firm  and  at  the  stinie  time  delic^ate  and 
pliant,  and  by  storing  acquire  a  beautiful  white  color.  The  yield 
is  about  120  pounds  of  ])rime  curd-soap  from  100  pounds  of  fat 
used.  The  ])aste  is  b(»st  boiled  out  with  pale  oleic  a(Md,  and  the 
resulting  grain  used  for  the  same  kind  of  soap  or  for  a  second 
quality.  In  summer  it  is  advisiible  to  use  less  cotton-seed  oil 
and  more  palm-kernel  oil. 

The  process  of  boiling  with  direct  steam  differing  somewhat 
from  the  ])rec»eding  will  be  described  separately. 

Boifinf/  smooth  irhife  rurfJ-tfoap  with  the  ii-ic  of  direct  steam. — 
Animal  tallow  always  has  been  and  is  still  at  the  present  the  best 
material  for  household  soaps,  and  though  pure  tallow  curd-soaps 
arc*  now  but  little  useil  for  laundry  purposes,  tallow  is  neverthe^ 
less  the  material  which  gives  to  all  soaps  a  certain  solidity  and 
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bigh  economical  value.  For  this  reason  it  is  the  more  valuable 
Tor  smootli  white  soaps,  as  the  product  obtained  is,  indei>endent 
y£  its  white  color,  of  excellent  quality  and  yields  the  largest  re- 
turn. The  materials  originally  used  by  Groodhaus,  of  Darmstadt, 
were  tallow  and  cocoanut-oil,  for  which,  however,  with  increasing 
competition,  all  possible  fats  and  oils  were  subntituted,  so  that  in 
1882  and  1883,  when  good  animal  fats  were  very  scarce  and 
dear,  even  linseed-oil  was  use<l.  By  the  extension  of  the  manu- 
facture of  half-boiled  soap  from  1860  to  1870,  the  spoiling  of  many 
boilings  gave  to  the  soap-boiler  useful  hints  for  the  manufacturc 
of  smooth  white  soaps,  so  that  the  general  introduction  of  these 
soaps  into  coqimcrce  may  be  dated  from  that  time. 

The  production  of  a  beautiful  white  soap  is  much  facilitattnl 
by  the  use  of  steam,  but  as  fluctuations  in  the  price  of  fats  and 
oils  will  frequently  necessitate  a  change  in  the  combination  of  tlie 
tats  used,  suitable  measures  as  regards  the  employment  of  steam 
have  to  be  taken. 

We  give  in  the  following  a  few  formulas  whicli,  on  account  of 
their  composition,  are  likely  to  give  uniformly  good  products. 


Parts. 


TaUow  fret?  from  dirt 
PAlro-kernel  oil 
CottOD-seed  oil   . 


10 
6-7 
1 


• 

. 

arts. 

Parts. 

1      Parts. 

1 

10 

10 

10 

10 

i       15 

20 

2 

3 

5 

The  more  cotton-seed  oil  is  used  the  gi'cater  the  necessity  of  its 
being  first  bleachwl.  Bleach(»il  linsced-oil,  white  oleic  acid,  or 
double  the  quantity  of  lardaceous  fats  may  Ixj  substituted  for 
cotton-seed  oil. 

We  would  here  remark  that  in  1877  and  1878,  when  American 
lard  was  very  cheap  in  Europe,  large  lots  of  it  were  freijuently 
used,  especially  for  white  cunl-suai)s,  and  it  can  l)e  confidently 
asserted  that  the  product  brought  into  the  market  during  this 
time  was  the  finest  ever  seen. 

Should  the  kettle  not  l)e  large  enough  to  work  the  entire  quan- 
tity of  fat  at  one  time,  it  is  necessarj'  first  to  saponify  the  tallow 
aikI  (»tton-seed  oil,  for  which  lye  of  less  strength  may  bi»  use<L 
With  a  large  percentage  of  palm-kernel  oil  it  is,  however,  better 
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to  bring  it  also  into  the  kettl^i  and  use  stronger  lye.  Poriiistanoe, 
2rX)0  j>ounds  of  tallow,  1000  pounds  of  palm-kemel  oily  and  300 
to  500  i)ounds  of  cotton-seed  oil  are  parted,  in  order  to  prevent 
in  sjilting  out  any  strength  from  passing  into  the  suMye,  either 
so  as  to  he  i)orfectly  neutral  or  show  only  a  moderate  touch."  By 
the  admission  of  steam  through  a  perforated  pipe  on  the  battom 
of  the  kettle,  and  simultaneous  use  of  an  open  fire,  saponification 
takes  place  very  rajndly.  In  order  to  prevent  thickening  it  if 
advisable  to  com|X)und  the  lye,  especially  when  strengthened  ^vith 
caustic  soda,  with  some  salt,  or  scatter  the  latter,  after  oombina* 
tion  is  complete,  over  the  surface  of  the  contents  of  thei  kettle« 
this  l>cing  absolutely  necessary  with  the  use  of  much  palm-kemel 
oil.  Salting  out  is  commenced  as  soon  as  the  paste  is  clear  and 
shows  no  i)erceptible  touch,  and  is  continuefl  until  the  lye  mm 
off  clear.  SjKK^ial  measures  for  safety  are  not  required  with  the 
use  of  much  palm*kernel  oil,  and  besides,  boiling  over  cwi  be 
readily  prevented  by  shutting  off  the  stcjmi.  The  paste  separates 
without  i>erceptible  heating  in  the  grain  or  sub-lye,  and  after 
boiling  for  some  time  the  steam  is  shut  off  and  the  fire  removed 
and  the  kettle  allowed  to  remain  at  rest  for  a  few  hours.  The 
open  fire  is  necessary  so  that  in  salting  out  none  of  the  salt  will 
remain  ineff(H^*tiv(^  and  undissolved  on  the  l>ottom  of  the  kettle. 

After  removing  the  sub-lye  and  combining  the  remaining  2000 
pounds  of  palm-kernel  oil  with  about  1000  pounds  of  lye  of  26^ 
B.,  another  1000  pounds  of  tlie  same  lye  arc  gradually  added 
until  a  slight  touch  is  ]>erceptible,  when  the  paste  is  then  again 
sidted  out. 

dear  boiling  of  the  ])aste  upon  the  sub-lye  in  the  kettle  is  then 
('()mm«Miccfl,  which,  however,  can  only  l)e  done  over  an  open  fire, 
since  the  c(>ndense<l  water  of  the  steam  would  render  the  proct^**s 
more  difficult.  In  doing  this  care  should  be  had  that  the  lye 
n^tains  some  strength.  The  less  sub-lye  there  is,  and  the  stnmger 
it  is,  tlie  quicker  the  froth  is  thrown  off.  The  soap  must  not, 
lu>wever,  to  prevent  scorching,  be  boiled  dry.  AVhen  the  grain  is 
free  from  froth  and  large-graine<l,  soap-cuttings  are  :idded,  which 
are  allowefl  to  dissolve,  the  kettle  being  covered  in  the  mean 
while.     The  fire  is  then  withdrawn,  and  after  allowing  the  soap 
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to  remain  at  rest  for  a  short  time,  the  undcr-Iye  is  again  drawn 
off  or  pumped  out  and  any  light  froth  upon  the  grain  removed. 
.  The  operation  of  grinding  is  now  commenced,  and  is  carried 
<m  with  high-pressure  steam  of  about  three  and  a  half  to  four 
atmospheres.  As  soon  as  the  steam  is  admitted  hot  water  is 
quickly  poured  over  the  soap  while  a  workman  promotes  the 
operation  by  vigorous  crutch ing.  When  the  mass  begins  to  form 
a  uniform  thin  paste,  which  ruas  from  the  spatula  without  showing 
4ry  spots,  and  which  in  throwing  flutters  and  bubbles,  the  soap  is 
finished.  After  boiling  the  soap  through  once  more,  the  steam  is 
shut  off  and  the  well-covered  kettle  allowed  to  stand  quietly  for 
24  hours.  In  bringing  the  soap  into  the  frames  the  same  rules 
as  previously  given  for  soap  boiled  by  the  direct  method  are  ob- 
served. The  better  the  operation  of  grinding  has  been  execut<*d 
the  more  delicate,  whiter,  and  more  homogeneous  the  grain  wnll 
be,  but  also  the  smaller  the  yield  of  prime  soap.  The  grain  re- 
sulting from  salting  out  the  paste  remaining  in  the  kettles  is  used 
with  the  next  boiling. 

Second  quality  of  smooth  ichite  ciird-mhp, — Frequently  a  second 
quality  of  smooth  white  curd-soap  is  boiled  from  the  precij)itate 
of  paste  from  the  prime  quality,  which  is  lx»st  effected  by  boiling 
the  precipitate  with  cotton-seed  oil  or  pale  oleic  acid,  allowing 
about  100  parts  of  oil  to  300  parts  of  fatty  contents  of  the  pre- 
cipitate. The  paste  formed  is  fitted  to  a  slight  caustic  taste  and 
then  sliglitly  salted  out  so  that  a  complete  separation  is  not 
effected.  After  allowing  the  soap  to  rest  for  a  sliort  time,  it  is 
ladled  into  the  frames  while  hot.  The  small  residue  of  precipi- 
tate is  used  for  resin-soaps.  The  soap  thus  obtained  is  somewhat 
<larker  and  generally  less  pure  than  the  prime  quality. 

Sfnooth  curd'HoapH  with  remn, — For  several  years  a  large  de- 
mand has  sprung  up  for  smooth  curd-soaps  with  resin,  so  that  in 
some  regions  they  have  su|)er6eilcKl  almost  all  other  kinds  of  soap 
for  household  purposes.  The  manufacture*  of  this  soap  has  Ikx^u 
materially  facilitated  by  the  introduction  of  high-grade  caustic 
t<oda,  whidi  permits  the  production  of  a  lye  excellently  aihqUcd 
for  the  most  rational  process  of  Innling  by  strengthening  tank- 
lyes.  Though  the  eombinatitm  of  fatj^  uschI,  which  consists 
chiefly  of  palm-kernel  oil,  requires  strong  lyes,  this  is  still  more 
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the  case  i'or  the  sapoiti  Seat  ion  of  tlieTesiij.  The  non-obaervat 
of  this  leads  rtadily  to  such  frothy  and  badly-seltled  soa]»  as 
only  too  frequently  found  in  the  market. 

The  best  soap^  of  this  kind  are  those  which  were  formed/  f 
pared  by  the  direct  methfxl  from  pure  palm-kernc!  oil,  witJ 
small  addition  of  eocoannt-^iil  and  10  to  1<5  per  cent,  of  pi 
tr.iMsjiarent  resin,  combined  with  can!;ti(;  soda  lye  of  27°  to  i 
B.  To  1000  pijnnda  of  j)alm-keniel  and  eocoanut-oil  and  ] 
iwnndfl  of  pale,  transparent  resin,  were  added  700.  pounds 
cnuetic  stxla  lye  of  27°  to  28°  B.  After  dissolving  pure  cuttn 
of  the  same  soap  in  the  mass,  1000  pounds  of  oil  were  gradui 
addifl.  On  ai^'ouiit  of  the  strong  lye  a  thick  and  cnrly  but  eh 
soap  was  formal,  but  as  soon  as  the  resin  and  the  required  quani 
of"  the  remaining  lye  were  added,  the  soap  boiled  more  ea-iily.  ' 
finislied  soa|)5  were  pale  yellow  and  jjossessed  contiiderablc  de] 
gent  projierties.  The  netvssary  correetions  were  only  made  wh 
evenithing  boiled  uniformly  in  the  kettle,  and  were  genera 
limited  to  the  addition  of  a  few  buckctfuls  of  weak  salt  Iy« 
the  thick  mxip. 

Soaps  like  the  above  are  still  made  at  the  j)resent  time,  1 
since  tallow  and  laixlai'eous  fats,  eotton-secd  oil,  etc.,  are  chev 
than  {mlni-kcrnel  oil,  other  iwmbinatione  arc  made  which  reqt) 
a  dificrcut  process  of  boiling.  With  only  10  to  l-'i  per  cent, 
resin  i>ne  may  cvtii  venture  to  take  one-half  combining  fats  i 
one-half  other  fats, 

A  formula  of  100  to  150  {wunde  of  resin,  300poaud.sof  tiditi 
200  pounds  of  cottHU-secti  oil,  400  pounds  of  palm-kfruel  i 
and  100  pounds  of  eocoanut-oil  gives  a  fair  quality  of  soap.  T 
combination  i«n  also  bp  advantagcou?-ly  worked  liy  direct  boilii 
since  the  n^in  effeets  the  combination  and  easy  Iwiling. 
process  is  the  same  as  for  the  preceding,  except  that  lye  aboul 
dt^grct!  weaker  is  used. 

The  formula  can  also  be  treated  indirectly  by  first  boiling  1 
tallow  to  grain,  and  it  will   Ite  found  tliat  when  this  grain 
thoroughly  boiled  and  finally  brought  into  the  kettle,  the  M 
acquires   a   beimtiful   appeamnce,   which    is   still   improv*ed 
storing. 
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Oranienburg  eurdsoap. — ^The  so-called  Oraiiienburg  ourd-soap 
is  a  smooth  resin  curd-soap.  It  being  generally  demanded  of  a 
light,  clear  color,  the  palest  kinds  of  FreiK*h  or  American  resin 
only  can  be  used,  and  only  fats  which  yield  clear  white  soaps, 
soA  as  white  palm-kernel  oil,  tallow,  cotton-seed  oil,  white 
oWc  acid,  lard  or  lardaceous  fat«,  light  lx>ne-fat,  and,  if  the  state 
of  the  fet  BXid  oil  market  allows,  some  bleachcxl  linseed-oil.  It  is 
advisable  to  use  at  least  two-thinls  palm-kernel  oil  and  one-third 
of  the  above  fats.  In  winter  it  is  especially  necessary  to  work 
at  least  one-third  tallow,  Iwnc-fat,  or  lardaceous  fats,  as  soaps 
from  pure  palm-kernel  oil  or  boiled  in  connection  with  a  little 
cotton-aeed  oil  are  inclineil  to  mould.  The  following  are  suitable 
ferniQlse : — 

far  winter:  White  palm-kernel  oil,  600  pounds;  tallow  or 
pale  bone-fat,  200  ;  cotton-seed  oil,  linseed-oil,  or  pale  oleic  acid, 
100 ;  pale  rosin,  180  to  225  (or  20  to  25  ])er  cent,  of  the  fat  use<l). 

For  summer:  White  palm- kernel  oil,  7(X)  pounds;  tallow,  lard, 
or  bone-fat,  100;  cotton-seed  oil,  linsei»d-oil,  or  oleic  acid,  100; 
pale  resin,  180  to  225. 

Small  deviations  from  the  above  prompted  by  the  state  of  the 
market  exert,  of  course,  no  great  influence  upon  the  result. 

All  waste,  especially  the  same  soap,  resulting  from  salting  out 
the  precipitate  of  paste  from  a  previous  boiling,  is  brought  into 
tJie  kettle  and  boiled  upon  lye  of  at  least  29°  to  30^  B.  until  all 
froth  has  disappeared,  the  quantity  of  lye  recjuired  being  about 
w^e-half  of  that  of  the  fats  to  be  uschI.  The  palm-kernel  oil  is 
then  carefully  introduced,  the  comminuted  resin  being  held  in 
''fiadiness  to  promote  combination,  which  generally  takes  ]>lace 
immediately  after  the  addition  of  one-half  of  the  resin.  This 
also  prevents  the  mass  from  rising  too  violently,  lye  being  also 
held  in  readiness  for  the  latter  purpose.  The  gretitest  care  is 
^ways  required  in  combining  fats  witli  such  strong  lye. 

t\)inbination  being  induced  and  the  mass  boiling  quietly  and  uni- 
formly, the  quantity  of  lye  still  wanting  and  the  rest  of  the  fats  are 
gradually  introduced  until  the  soap  boils  thick  and  curly,  but  shows 
a  perceptible  touch.  With  a  moderate  fire,  the  rest  of  the  resin 
is  then  allowed  to  dissolve  and  the  mass  again  fitted  to  a  good 

caustic  taste.     With  an  average  lye  of  30°  B.  the  soap  will  now 
23 
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scarcely  boil  too  thick,  because  the  more  resin  is  woriced  in  the 
thinner  the  soap  l>ecomeH  and  the  stronger  must  be  the  lye  re- 
quired towanLs  the  end  of  the  o]K'ratiou.  A  slight  excess  of  lye, 
perceptible  u}K>n  the  tongue  or  by  dull,  turbid  streaks  upon  the 
spatuhi,  sutficxis  for  the  separation  of  a  precipitate  of  paste.  If, 
however,  the  soap  should  boil  somewhat  too  thick  and  hea%'y,  s 
few  buckctfuls  of  water,  weak  lye,  or  salt  water  suffice  to  render 
it  more  loose  and  thinner.  Light,  loose  boiling  is  an  indication 
of  the  sr)ap  being  finished.  The  fire  is  now  removed,  the  kettle 
covered  for  a  few  hours,  and  the  soap  finally  framed  while  hot. 
Tlie  frames  remain  covered  for  two  days  for  the  paste  to  settle. 

The  soap  being  ladled  into  the  frames,  but  a  small  quantity  of 
paste  remains  in  the  kettle,  which,  when  boiled  with  oleic  acid 
or  Ixme-fat  and  salted  out,  vields  verv  little  sub-lve.  The  more 
vis<^id  and  fatter  such  precipitate  of  paste  is — which  is  attained 
by  avoiding  salt  as  much  as  possible  and  not  fitting  too  fine — ^the 
more  (»an  one  count  on  a  go(xl  settling  in  the  frames.  Such  pre- 
cipitate of  paste,  when  cold,  can  be  drawn  like  leather  from  the 
curd-soap  adhenng  to  it,  which  is  pure  and  salable  close  to  the 
precipitate. 

Soap  boiled  acc*onling  to  the  above-described  pro(X^s  will  uevor 
show  froth,  as  its  formation  is  prevented  by  the  use  of  sufficiently 
strono^  lye.  Hence  it  is  far  better  to  l)e  obligt^d  to  add  som^' 
wat(»r  or  weak  lye  towards  the  end  of  the  boiling  than  t^)  have  to 
evaporate  perhaps  for  hours,  which,  besides,  does  not  always  pre- 
vent the  formation  of  froth.  This  method  offers  the  further  iul- 
vantage  of  not  having  to  drag  larg(»  (juantities  of  precipitate  <»t 
paste  i'rum  one  boiling  to  tlie  other,  as  is  so  fre(piently  the  ca?^' 
even  in  factories  manufacturing  large  (piantities  of  these  soap*. 
And,  besides,  large  boilings  can  l)e  faultlessly  finished  in  a  (xmi- 
])anitively  short  time  over  an  open  htv.  without  the  use  of  stcani. 

All  soaps  larg(»ly  boiUnl  from  palm-kernel  oil  have  a  viscid  but 
beautiful  and  liistroiLs  formation  of  grain-fibre,  ami  can  only  l)e 
reirularlv  divided  bv  a  well-constnu'tcil  cuttinjj:  machine. 

Th(^  yield,  inclusive  of  the  curd-sirap  I'ecovered  from  the  prc- 
ci])itate,  and  counting  the  n^sin  as  fat,  is  about  loO  per  cent., 
which  could  l>e  increiist»d  by  the  use  of  larger  proportions  of 
tallow,  j)alm-oil,  or  good  lanlact^ous  fats,  and  might  turn  out 
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aoiBewhat  less  with  the  use  of  more  liquid  vegetable  fats,  such  as 
lioseed  and  ootton-eeed  oils. 

Yellow  resin  eurd-9oap, — ^Yellow  resin  curd-soap,  also  called 
fok^rkemd  oil  soap  or  ydhw  curdsoapf  is  prepared  in  the  same 
mtnner  as  the  preceding,  with  the  exception  tliat  the  soaj)  is  col- 
ored with  5  to  15  per  cent,  of  crude  palm-oil,  according  to  the 
demand  of  customers.  Where  a  dark  color  is  not  objectionable, 
larger  quantities  of  dark  fats,  especially  lK)ne-fat,  can  be  worke<l 
io;  it  being,  however,  advisable  in  this  case  first  to  boil  the  bone- 
fiit  to  grain  in  order  to  purify  it  and  modify  its  (Klor.  A  higher 
peroentage  of  resin  is  also  generally  used.  In  fact,  the  soap  is 
found  in  so  many  shades  as  to  render  it  difficult  to  recommend 
any  formula,  since  the  soap-boiler  has  to  be  guided  by  the  de- 
mands of  his  customers.  Care  must,  however,  be  had  not  to  use 
too  much  crude  palm-oil,  as  the  yellow  lather  caused  by  it  would 
give  rise  to  complaints.  More  than  12  to  15  i)er  cent,  of  the  fat 
Uiied  is  decidedly  objectionable,  5  to  10  per  cent,  being  generally 
sufficient. 
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CHAPTER  XIII. 

HARD  SOAPS  (continued). 

II.   PdsteSoapa. 

Undkr  j)aste-soa})s  we  understand  products  which,  when  fin- 
Lsheil  and  in  a  hot  states  '^^ve  the  appearance  of  clear  solutions  of 
paste^  but  when  (!old  form  moderately  firm  soaps.  It  is  always 
a  ^ood  sign  when  tlio  finished  soap  shows  a  slight  froth,  which  in 
the  covered  kettle  decreases  to  a  thin  film.  In  pouring  out  the 
soap  more  froth  is  generally  formed,  which  cannot  be  prevented, 
and,  besides,  is  not  injurious,  since  the  sojip,  if  kept  at  a  tempera- 
ture of  107^  F.,  purifies  itself  by  ex})elling  all  foreign  substances. 
Tli(»  toilet-soaps  known  as  glycerin-soa}>s,  as  well  as  the  cheaper 
c(M*oannt-oil  son]>.s,  also  belong  to  this  (?lass.  They  will,  however, 
be  (loscribod  latiT  on,  since,  lioing  [x»rfum(yd  and  colored,  they  are 
not  intended  for  laundry  use.  Soaps  intended  for  the  latter  pur- 
pose can  onlv  be  coIopchI  witliout  injury  bv  such  old-established 
eolorin*::  substanees  as  Frankfort  bhu»k,  ultramarine,  and  bole. 
Yellow  and  brown,  being  also  favorit<»  coloi's  for  household  soaps, 
are  obtained  by  tlie  fats  and  resin.  For  yellow,  crude  palm-oil 
and  o  to  10  per  cent,  of  rosin  suiliw,  while  for  brown,  the  same 
materials  intensified  by  some  sugar  color  are  used  in  case  no  fats 
giving  the  rei|uire<l  coloration,  such  as  wool  fat,  fuller's  fat,  or 
brown  fats,  are  employeil. 

As  regards  their  external  ap|)oarance  paste-soaps  may  be 
dividtnl  into  two  groups:  smooth  and  marbled  soaps.  In  respect 
to  their  other  properties  nothing  definite  can  Ik'  said,  siniH^  there 
arc*  so  many  varieties  that  their  numlwr  cjumot  even  Ix)  approxi- 
mately (leterniinnl,  the  dif^erenei^  de|>ending  on  the  yield,  which 
may  vary  tVom  '2W  to  1(100  percent,  and  on  the  fats  used. 

All  these  soaps  van  ho  prepared  by  the  direct  method  by  the 
use  of  weak  Ive.     Their  manufacture  is,  however,  rendered  en- 
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tirely  safe  by  always  treating  the  base-soaps  as  curd-soa}>s  and 
angmenting  them  to  the  greatest  yields  by  means  of  salt,  etc. 
The  soap-boiler  who  uses  caustic  lye  at  discretion  can  never  fore- 
tell the  yield  he  will  obtain  from  the  finished  soap. 

For  the  manufacture  of  paste-soap  with  a  lai^e  yield,  the  use 
of  double  the  quantity  of  caustic  lye  required  for  the  wmplete 
saponification  of  the  fats  signifies  nothing,  because  as  soon  as  aug- 
mentation exceeds  260  per  cent,  caustic  lye  has  to  be  added  in 
order  to  obtain  soap  of  sufficient  hardness  on  the  cut  surface.  It 
is  different,  however,  with  soaps  of  a  low  yield,  which  are  to 
PMemble  cnrd-soaps  or  at  least  half-grain  soaps.  This  ran  be 
effected  by  taking  only  as  much  caustic  lye  as  is  required  for  the 
saponification  of  the  fats  and  using  the  materials  for  augmenta- 
tion in  as  concentrated  a  form  as  }x>ssible. 

Ttree  kinds  of  augmenting  materials  are  generally  used  :  (1) 
Lyes  containing  carbonates  and  common  salt,  which  is  the  easiest 
wiy  of  preparing  paste-soap,  (2)  water-glass,  and  (3)  flour,  talc, 
day,  cryolite,  each  by  itself,  or  in  connection  with  solution  of 
common  salt,  lye  containing  carbonate,  or  water-glass. 

PMesoaps  with  a  yield  of  250  to  275  per  cent — Paste-soap  to 
be  an  imitation  of  curd-soap  must  resemble  it  in  its  princi})al 
properties,  dry  out  but  little,  and  be  economical  in  use,  the  at- 
tainment of  which  depends  partially  on  the  fats  used  and  par- 
&lly  on  the  filling  material. 

The  best  smooth  white  or  colored  soaps,  which,  if  desired,  can 
be  artificially  marbled,  give  a  yield  of  about  275  per  cent. 

The  following  may  serve  as  a  formula  for  such  soap  : — 

100  pounds  of  coooannt-oil, 


50 
76 
60 
45 
5 

20 
60 


*  tallow, 

*  caustic  soda  lye  of  30°  B., 
'  water-fflass,  mixe<l  with 

*  tank-ly^  of  120  B., 

'  common  salt,  dissolved  in 

*  water, 

*  fank-lve  of  50  B. 


The  process  is  as  follows : — 

The  tallow  and  cocoanut-oil  melted  and  heated  to  180..")-  F. 
are  stirred  together  with  the  60  pounds  of  tank-lye  of  5^  B., 
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]>r(»vi()usly  mixed  with  alwiit  40  pounds  of  the  caustic  soda  lye 
(►f  .*5()°  B.     As  s<M>ii  as  (H>nibination  is  effected  the  remaining  35 
pounds  of  the  (iinstie  scxla  lye  are  added.     When  the  combina- 
tion iorms  a  solid  soaj),  and  the  latter,  which  is  kept  at  a  tem— 
jHTJiture  of  from    IHIKo^   to  201^  F.,  shows  an   inclination  t(^^ 
thicken,  tlie  salt   water  is  achh^l.     Kven  an  actual  thicken in^i^^ 

would  signify  hut  litth^,  and  would  be  a  sure  sign  of  the  estali* 

lisliineiit  of  an  actual  combination  between  the  fats  and  the  Ivtie* 
Ju  order  to  rcnuHly  this  defec»t  the  soap  should  be  kept  right  hi — *t 
and  crutched  until  the  pie<*(^  are  dissolved.  When  this  is  tl  ^%t* 
case  the  water-glass  mixed  with  lye  is  added.  After  aga^n 
crutch ing  for  sonic  time  the  kettle  is  covei-ed  and  samples  2^  t«* 
taken  later  on.  If  the  samples  prove  not  sufficiently  solm  <1, 
caustic  Ivc  has  to  be*  added  in  summer,  and  in  winter  a  soluti  on 
of  about  three  pounds  of  (H)mmon  salt  in  water.  A  correct  fit  is 
readily  cfl(H*t(H.l  an<l  l(»arned  by  a  few  cx|)erim(Mits. 

S)aps  thus  ]>repared  keep  \Qry  well  if  not  hardened  too  raim<-li 
cither  bv  means  of  salt  water  or  raustic  Ive,  and  thev  will  ncv'^-T 
jK'trifv  in  consequence  of  the  water-glass  they  contiin. 

By  substituting  for  the  GO  jmunds  of  water  glass  in  the  ab*  >"^"*' 
formula  .*)0  pounds  of  water-glass  and  40  pounds  of  talc,  the  j>"i**> 
]>ortions  of  silt  and  lye  remain  the  same,  bnt  the  execution  of  t  4"»«- 
proccss  varies  somewhat.     The  40  jxninds  of  tab?  an*  crutcli^"''* 
into  till'  hot   fats,  and   after  eliciting  saponification  in  the  sjit"*^^' 
manner  as  above  with   W  pounds  of  tank-lyc  of  o*^  1^.  and     *^'' 
pounds  <>f  caustic  s(Mla  lye  of  W  '  B.  aiul  <*onibination   is  estii.   ■>- 
lishcd,  till'  '2')  pounds  of  >alt   water  are  a<ld<Hl,  and  finally    tM^v 
']i)  p(Hind-  of  water-gla-s  mixed  with  2.")  pounils  of  tank-lye  <     ^^ 
12'  I).     Ait<M-  toting  the  finished  <i>ap  is  treati»<l  in  the  saw  ^<* 
manner  a<  the  ]>rece<ling. 

The  fornuila  mav  aKo  be  chanircd  bv  substituting:  palm-kern  ^'' 
oil  for  a  poriion  of  the  coc(Kinnt-oil,  or  by  u-ing  palm-kernel  (»  *' 
alone.     A<  lonir  as  nion'  cocoanut-oil  i>  ummI  than  anv  other  fa  ^« 
f'or  instance,  <>()  ])onnds  c«K*oa nut-oil,  40  pounds  palin-kernel  ni  T. 
and  oO  pounds  tallow,  the  ]n'o|H>rtions  of  lye  au<l  salt  may  r^" 
main  the  s:imc,  though  great  cjire  must  Im»  had  in  fitting.     It. 
however,  the  cpiantity  of  ciwoanut-oil  is  less  than  half  of  that  of 
palm-kernel  oil,  the  strength  of  the  caustic  lyes  should  be  les.<: 
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hy  1  to  li°  B.  With  the  use  of  palni-koniel  oil  alone  it  is  ad- 
visable to  change  the  formula  to  110  jwunds  of  palm-kernel  oil 
and  40  pounds  of  tallow  and  caustic  stKla  lye  of  35°  B.  instwid 
of  36^  B. 

For  tallow  may  al!*o  be  advantageously  substituted  other  fats 

containing  stearin,  especially  crude  or  bleached  palm-oil.     With 

the  use  of  sedimentar\'  oils  from  oil-reservoirs,  or  cotton-seed  oil 

or  peanut-oil,  the  resulting  soaps  though  serviceable  are    less 

«olid. 

Soaps  of  an  equally  good  quality  as  the  preceding  an*  those 
■wrought  into  commerce  under  the  name  of  yellow  soap,  or  H11<h1 
'■^in-soap,  with  a  yield  of  275  per  cent. 

The  formula  differs  from  the  ])receding  one  in  so  far  that  it 
^*onsists  of  more  or  less  cocoanut-oil,  palm-kernel  oil,  crude  palni- 
*^*l,and  resin. 

Such  a  formula,  for  instance,  would  consist  of : — 

90  pounds  of  ci>coanut-oil, 

10         **  ernde  palm-oil, 

20         **  dark  resin, 

60         "  caustic  80<ia  lyt*  of  36^  B.,  mixed  with 

40        **  tank-lye  of  3^  B., 

4<>         **  water-glass,  mixed  with 

!(►         *'  .        caustic  lye  of  3(»o  B., 

common  salt,  dissolved  in 


•>         ti 


10         **  water. 

The  pnx'css  is  apparent  from  the  formula  itself.      After  nielt- 

^*^g  the   fats  and   the  resin,  the  <>0  iK>unds  of  caustic  lye  of 

"*6"  B.  and  the  40  pounds  of  tank-lye  of  3°  B.  are  crutchcd  in, 

^>id  a  good  combination  l)i»ing  established  the  salt  water  is  added 

*^Ud  finally  the  water-glass.     The  soap  does  not  require  boiling, 

*^Ut  must  be  kept  at  a  temi)erature  of  above  189.5°  F.     Small 

*^mples  of  the  finished  soap  must  be  firm  and  haixl ;  if  other- 

^vise,  fitting  is  wanting,  and  the  defect:  is  remwlied  by  adding  a 

few  pounds  of  caustic  lye  of  30°  B.  and  again  heating  until  all 

^«  thoroughly  combiued.     Too  much  sharpness  must,  however, 

be  avoided,  since  this  would  frequently  result  in  stained  soaps. 

This  variety  of  soaps  also  embraces  all  other  soaps  with  a 
yidd  of  about  250  per  cent,  and  which,  though  the  finishe<l 
product  shows  all   the  characteristic's  of  a  grain  or  half-grain 
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previously  mixe<l  with  about  40  pounds  of  the  caustic  soda  lye 
of  3()^  B.     As  s<K)ii  as  combination  is  effected  the  remaining  35 
pounds  of  the  (»austic  soda  lye  are  added.     When  tlie  combina- 
tion forms  a  solid  soap,  and  the  latter,  which  is  kept  at  a  tem- 
perature of  from  IS^.")*^  to  201  "^  F.,  shows  an  inclination  to 
thicken,  the  salt  water  is  addtnl.     Even  an  actual  thickening 
would  signify  but  little,  and  would  be  a  sure  sign  of  the  estab-- 
lishment  of  an  actual  combination  between  the  fats  and  thft  Ive.^ 
In  order  U)  nmuxly  this  defect  the  soap  should  be  kept  right  h< 
and  crutchcd  until  tlie  pieces  are  dissolved.     When  this  is  th« 
(*ase  the  watcr-glib*s  mixed  with  lye  is   added.      After  agai' 
(!rutching  for  some  time  the  kettle  is  covered  and  samples  ai 
taken  later  on.      If  the  samples  prove  not  sufficiently  solii 
caustic  lye  has  to  be  addvil  in  summer,  and  in  winter  a  8olnti< 
of  about  thn»c  ]k>uik1s  of  common  salt  in  water.     A  correct  fit        is 
readily  cii'ected  and  learned  by  a  few  experiments. 

Smps  thus  prei)aretl  keep  verj'  well  if  not  hardened  too  mu  ^c:*li 
<Mther  by  moans  of  sjilt  water  or  caustic  lye,  and  they  will  nev^^::*'r 
fjH'trify  in  consi»quenc*e  of  the  water-glass  they  contain. 

By  substituting  for  the  GO  pounds  of  water  glass  in  the  abov:"^e 
formula  :M)  pounds  of  water-glass  and  40  pounds  of  talc,  the  pTc:a»- 
I><>rtions  of  sjilt  and  lye  remain  the  same,  but  the  execution  of  ti^»-C 
process  varies  somewhat.  The  40  pounds  of  talc  art*  crutdie^^** 
into  the  hot  fats,  and  after  etfecting  saponification  in  the  sani  — ^ 
manner  as  above  with  GO  i>ounds  of  tank-lye  of  5°  B.  and  7^"^'  '^ 
pounds  of  (tiustic  scnla  lye  of  3G°  B.  and  combination  is  esl 
lishinl,  the  2.")  pounds  of  salt  water  are  added,  and  finally  th< 
'M)  pounds  of  water-glass  mixed  with  25  pounds  of  tank-lye  ol 
12"^  1^.  After  testing  the  finislunl  soap  is  treiited  in  the  same 
manner  as  the  prin^c^ling. 

The  formula  may  also  Ix*  change<l  by  substituting  palm-kemeK^ 
oil  for  a  ])ortion  of  the  (»(H*oanut-oil,  or  by  using  jwdm-kernel  oif 
alone.     As  ion":  as  niort*  c(K»oanut-oil  is  ustnl  tiian  anv  other  fat  -s* 
for  instance,  GO  ]>oun(ls  cocoanut-oil,  40  pounds  palm-kemel  oil    - 
and  50  pounds  tallow,  the  projK)rtions  of  lye  and  salt  may  re- 
main the  sam(%  though  great  care  must  Ik*  had  in  fitting.     If* 
however,  the  quantity  of  ccK'oannt-oil  is  less  than  half  of  that  of 
pahu-kernel  oil,  the  strength  of  the  <"austic  ly(»s  should  be  less 
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by  1  to  1  J°  B.  With  the  use  of  palm-kernel  oil  alone  it  is  ad- 
visable to  change  the  formula  to  110  pounds  of  palm-kernel  oil 
and  40  pounds  of  tallow  and  caustic  soda  lye  of  35°  B.  instead 
of  36^  B. 

For  tallow  may  also  be  advantageously  substituted  other  fats 

containing  stearin^  especially  crude  or  bleached  palm-oil.     With 

theuije  of  sedimentary  oils  from  oil-reservoirs,  or  cotton-seed  oil 

or  peanut-oil,  the  resulting  soa)>s  though  serviceable  are    less 

solid. 

Soaps  of  an  equally  good  quality  as  the  preceding  are  tliose 
*^*X)ught  into  commerce  under  the  name  of  yellow  soap,  or  filled 
'^iu-soap,  with  a  yield  of  275  }x?r  cent. 

The  formula  differs  from  the  preceding  one  in  so  far  that  it 
^^nsists  of  more  or  less  cocoanut-oil,  palm-kernel  oil,  crude  palni- 
^*J,  and  resin. 

Such  a  formula,  for  instance,  would  consist  of: — 

90  pounds  of  cocoannt-oil, 

10         **  crude  palm-oil, 

20         **  dark  resin, 

60         **  caustic  soda  lye  of  36-^  B.,  mixed  with 

40        **  tank-lye  of  30  B., 

40         **  water-glass,  mixed  with 

10        **  .        caustic  lye  of  30O  R., 

common  salt,  dissolved  in 


o         »« 


10         "  water. 

The  pnx'css  is  apparent  from  the  formula  itself.      After  melt- 

'^g  the   fats  and   the  resin,  the  (>0  pounds  of  caustic  lye  of 

"^6^  B.  and  the  40  pounds  of  tank-lye  of  3°  B,  are  crutchcnl  in, 

•^nd  a  good  combination  being  established  the  salt  water  is  addwl 

^^tid  finally  the  water-glass.     The  soap  does  not  require  boiling, 

»>ut  must  be  kept  at  a  tenii)eraturc  of  above  189.5°  F.     Small 

*^amples  of  the  finished  soap  must  be  firm  and  hanl ;  if  other- 

Xvise,  fitting  is  wanting,  and  the  defect  is  remedied  by  adding  a 

few  pounds  of  caustic  lye  of  36°  B.  and  again   heating  until  all 

is  thoroughly  combined.     Too  much  sharpness  must,  however, 

be  avoided,  since  this  would  freciuently  result  in  stained  soaps. 

This  variety  of  soaps  also  embraccvs  all  other  soaps  with  a 
yield  of  about  250  per  cent,  and  which,  though  the  finished 
product  shows  all   the  characteristics  of  a  grain  or  half-grain 
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previously  mixed  with  about  40  pounds  of  the  caustic  soda  lye 
of  3()^  B.     As  soon  as  combination  is  effected  the  remaining  35 
pounds  of  the  (*austic  soda  lye  are  added.     When  the  combina- 
tion forms  a  solid  soap,  and  the  latter,  which  is  kept  at  a  tem- 
perature of  from   189.5°  to  201°  F.,  shows  an  inclination  to 
thicken,  the  salt  watt?r  is  addwl.     Even  an  actual  thickening 
would  signify  but  little,  and  would  be  a  sure  sign  of  the  estab — 
lishmcnt  of  an  actual  combination  between  the  fats  and  the  lye  ,^ 
In  order  to  remedy  this  defect  the  soap  should  be  kept  right  her 
and  cnitc'hed  until  the  pieces  are  dissolved.     When  this  is  th 
case  the  water-glass  mixed  with  lye  is  added.      After  agai 
crutching  for  some  time  the  kettle  is  covered  and  8amJ>lcs  ai 
taken  later  on.      If  the  samples  prove  not  sufficiently  soli- 
caustic  Ive  has  to  be  added  in  summer,  and  in  winter  a  solutii 
of  about  three  pounds  of  common  salt  in  water.     A  correct  fit 
readily  effected  and  learned  by  a  few  experiments. 

S)aps  thus  preparetl  keep  verj'  well  if  not  hardened  too  mil.  -^^li 
either  by  means  of  salt  water  or  caustic  lye,  and  they  will  new^ci^^r 
qx»trify  in  consequenc*e  of  the  water-glass  they  contain. 

By  substituting  for  the  GO  pounds  of  water  glass  in  the  abo'^i^^^* 
formula  30  i)ounds  of  water-glass  and  40  pounds  of  talc,  the 
j>4)rtious  of  sjilt  and  lye  i^emain  the  same,  but  the  execution  of  tl 
j)rocess  varies  somewhat.     The  40  pounds  of  talc  are  cniteh< 
into  the  hot  fats,  and  after  effecting  sa{X)nification  in  the 
manner  as  above  with  00  jwunds  of  tank-lye  of  5°  B.  and  7« 
pounds  of  caustic  s(Kla  lye  of  ^^6^  B.  and  c*ombination  is  est 
lished,  the  25  ])oini(ls  of  salt  water  are  added,  and  finally  thi 
30  pounds  of  wat(T-glass  mixed  with  25  pinuids  of  tank-lye  oi 
12°  B.     After  testing  the  finished  soap  is  treated  in  the  sam< 
manner  as  the  pr(H'e<lin<r. 

The  formula  may  also  Ix*  changed  by  substituting  ])alm-keme 
oil  for  a  portion  of  the  eoeoaimt-oil,  or  by  using  [>alm-kernel  oi 
alone.     As  lon<]:  as  more  cocoanut-oil  is  us(h1  than  anv  other  fat  ^ 
for  instance,  OO  pounds  eoeoanut-oil,  40  pounds  palm-kemel  oil  f 
and  50  pounds  tallow,  the  proportions  of  lye  and  salt  may  re- 
main the  same,  though  gn^at  ("are  must  l>e  had  in  fitting.     If, 
however,  the  (luantity  of  cocoanut-oil  is  k»ss  than  half  of  that  of 
palm-kernel  oil,  the  strength  of  the  cjuistic  lyes  should  be  less 
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by  1  to  li°  B.  With  the  use  of  palm-komel  oil  alone  it  is  ad- 
visable to  change  the  formula  to  110  pounds  of  palm-kernel  oil 
and  40  pounds  of  tallow  and  caustie  soda  lye  of  35^  B.  instead 
of  36^  B. 

For  tallow  may  also  be  advantageously  substituted  other  fats 

(^ntaining  stearin,  especially  crude  or  bleached  palm-oil.     With 

the  use  of  sedimentary  oils  from  oil-reservoirs,  or  cotton-seed  oil 

or  peanut-oil,  the  resulting  soaps  though  serviceable  are    less 

solid. 

Soaps  of  an  equally  good  quality  as  the  preceding  arc  those 
^fought  into  commerce  under  the  name  of  yellow  soap,  or  fillecl 
'^inngoap,  with  a  yield  of  275  per  cent. 

The  formula  differs  from  the  preceding  one  in  so  far  that  it 
^^nsists  of  more  or  less  cocoanut-oil,  palm-kcmcl  oil,  crude  pahn- 
^*',  and  resin. 

Such  a  formula,  for  instance,  would  consist  of : — 

90  pounds  of  eocoannt-oil, 

10  **  crude  palm-oil, 

20  **  dark  resin, 

60  **  caustic  soda  lye  of  36"^  B.,  mixed  with 

40  **  tank-lye  of  30  B., 

40  **  water-glass,  mixed  with 

10  *'  .        caustic  lye  of  30^  B., 

2  **  common  salt,  dissolved  in 

10  **  water. 

The  process  is  apparent  from  the  formula  itself.      After  nielt- 
*^g  the   fats  and   the  resin,  the  60  pounds  of  caustic  lye  of 
•^6"^  B.  and  the  40  pounds  of  tank-lye  of  3°  B.  are  crutchc^l  in, 
*^iid  a  good  combination  being  established  the  salt  water  is  added 
'^iid  finally  the  water-glass.     The  soap  does  not  require  boiling, 
Vnit  must  be  kept  at  a  temperature  of  above  189.o°  F.     Small 
*^amples  of  the  finished  soap  must  be  firm  and  haixl ;  if  other- 
wise, fitting  is  wanting,  and  the  defect  is  remedied  by  a<lding  a 
few  pounds  of  caustic  lye  of  36^  B.  and  again   heating  until  all 
is  thoroughly  combined.     Too  much  sharj)ness  must,  howiner, 
be  avoide<l,  since  this  would  frequently  result  in  stained  soaps. 

This  variety  of  soaps  also  embraces  all  other  soaps  with  a 
yield  of  about  250  per  cent,  and  which,  though  the  finished 
product  shows  all   the  characteristics  of  a  grain  or  half-grain 
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previously  mixed  with  about  40  pounds  of  the  caustic  soda  lri» 
of  *M^  R.  As  soon  as  combination  is  effected  the  remaining  *V) 
|)onnds  of  the  caustic  s<xla  lye  are  added.  When  the  combina- 
tion forms  a  solid  soap,  and  the  latter,  which  is  kept  at  a  tem- 
|)erature  of  from  189.5^  to  201^  F.,  shows  an  inclination  t«> 
thicken,  the  stdt  water  is  added.  Even  an  actual  thickening 
would  signiiy  but  little,  and  would  be  a  sure  sign  of  the  estab- 
lishment of  an  actual  combination  between  the  fats  and  the  Ive. 

• 

In  order  to  rcme<ly  this  defect  the  soap  should  be  kept  right  hot 
and  crutchcMl  until  the  pieces  are  dissolved.  When  this  is  x\\v 
case  the  water-glass  mixed  with  lye  is  added.  After  again 
crutch ing  for  some  time  the  kettle  is  covered  and  samples  are 
taken  later  on.  If  the  sjimples  prove  not  sufficiently  8oli<l. 
caustic  lye  has  to  Ik?  addend  in  summer,  and  in  winter  a  solution 
of  about  three  pounds  of  common  salt  in  water.  A  correct  fit  \r^ 
rea<lily  efl'ecteil  and  learned  by  a  few  experim(»nts. 

Soaps  thus  j)repared  keep  very  well  if  not  hardened  too  mii<:h 
cither  bv  m(»ans  of  salt  water  or  caustic  Ive,  and  thev  will  never 
jK'trify  in  consequence  of  the  watcr-gla^^  they  contain. 

By  substituting  for  the  GO  pounds  of  water  glass  in  the  alxnv 
fonuulii  ']()  pounds  of  water-glass  and  40  pounds  of  talc,  the  pro- 
portions of  salt  and  lye  remain  the  same,  but  the  execution  of  the 
])roccss  varies  somewhat.  The  40  pounds  of  talc  arv  crutch(Hl 
into  tlic  liot  fats,  and  after  effecting  sajxmification  in  the  same 
manner  as  above  with  (>0  ])ounds  of  tank-lye  of  5°  B.  and  TA 
pounds  of  caustic  soda  lye  of  3^^  B.  and  (combination  is  estab- 
lished, the  25  pounds  of  salt  water  are  added,  and  finally  the 
30  pounds  of  water-glass  mixed  with  25  pounds  of  tank-lye  of 
12"  ]).  After  testing  the  finished  s(>ap  is  treated  in  the  same 
manner  as  tlie  priH*eding. 

The  formula  may  also  be  changcK^l  by  substituting  palm-kernel 
oil  for  a  portion  of  the  coeoamit-oil,  or  l)y  using  palm-kernel  o\\ 
aloue.  As  long  as  more  cocoanut-oil  is  useil  than  any  other  fat, 
for  instance,  ()()  pounds  coeoamit-oil,  40  pounds  palm-kernel  oil. 
and  50  pounds  tallow,  the  proportions  of  lye  and  salt  may  re- 
main the  same,  though  great  care  must  l^e  had  in  fitting.  If, 
however,  the  quantity  of  cocoanut-oil  is  less  than  half  of  that  of 
palm-kernel  oil,  the  strength  of  the  caustic  lyes  should  be  less 
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W 1  to  li°  B.  With  the  use  of  palm-kemel  oil  alone  it  is  ad- 
visable to  change  the  formula  to  110  |>oun(ls  of  palm-kernel  oil 
*nd  40  pounds  of  tallow  and  caustic  soda  lye  of  35°  B.  instead 
of  36-  B. 

For  tallow  mav  also  be  advantajxeouslv  substituted  other  fats 
<!OQtain]ng  stearin,  especially  crude  or  bleached  palm-oil.  With 
tbeifcse  of  sedimentary  oils  from  oil-reservoirs,  or  cotton-seeil  oil 
w  peanut-oily  the  resulting  soaps  though  serviceable  are    less 


I 


Soaps  of  an  equally  gooil  quality  as  the  prt»ceding  art*  those 
"'Wight  into  commerce  under  the  name  of  yellow  soap,  or  filled 
"^n-soap,  with  a  yield  of  275  per  cent. 

The  formula  differs  from  the  pre(*eding  one  in  so  far  that  it 
insists  of  more  or  less  cocoanut-oil,  palm-kernel  oil,  crude  palni- 
^^K  and  resin. 
^%ch  a  formula,  for  instance,  would  consist  of : — 

90  pounds  of  cocoannt-oil, 

10  **  crnde  palm-oil, 

20  **  dark  resin, 

60  **  caustic  sotia  lye  of  36^  B.,  mixed  with 

40  **  tank-lye  of  3^  B., 

40  **  water-glass,  mixed  with 

10  **  .  caustic  lye  of  30O  B., 

2  **  common  salt,  dissolved  in 

10  **  water. 

The  process  is  apparent  from  the  formula  itself.      A  tier  luelt- 

^'^g  the   fats  and   the  resin,  the  <)0  }X)unds  of  caustic  lye  of 

•i<J~  B^  an(j  tlic  40  pounds  of  tank-lye  of  3°  B.  are  crut(»h(Hl  in, 

*^i\d  a  gcMxl  combination  being  established  the  salt  water  is  added 

•^Hd  finally  the  water-glass.     The  soap  does  not  require  boiling, 

"^^Ut  must  be  kept  at  a  temjK^rature  of  above  189.5°  F.     Small 

dimples  of  the  finished  sojip  must  l>e  firm  and  haixl ;  if  othcr- 

^vise,  fitting  is  wanting,  and  the  defect  is  remedied  by  abiding  a 

few  pounds  of  caustic  lye  of  36°  B.  and  again  heating  until  all 

is  thoroughly  combined.     Too  much  sharpness  must,  however, 

^avoided,  since  this  would  frequently  result  in  stained  soaps. 

This  variety  of  soaps  also  embraces  all  other  soaps  witli  a 
yield  of  about  250  per  cent,  and  which,  though  the  linishcxl 
product  shows  all   the  characteristics  of  a  grain  or  half-grain 
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soap,  are  formal  into  omtwth  soa}>s  partially  hv  the  metlinda 
tlii'lr  aiigmtntatioD  and  partiaHy  by  the  nianaer  of  their  fnunhi 
The  hase-SDfip  for  thc^  iwnpR  h  also  either  a  grain  or  balf-f 
aoap  to  whicli  are  addetl  an  conden.sed  solutions  as  jKissible. 

The  priiieipHJ  eonditton  for  8u<th  soaps  is  that  with  a  oorre 
and  mo4Llerate  tit  the  fats  used  should  yield  a  product  dry  a 
eulid  on  a  ent  surfaee.  A  ver)-  Kolid  gmiu-^wap  con,  for  iostaiice, 
1)0  boiled  frora  bone-fat  by  using  much  salt  and  thoroughly 
cvaptirating,  but  by  augmenting  such  soap  the  yield  would  not 
Cxl«ih1  170  to  ISO  per  cent., as  the  soap  would  either  break  up  or 
Ihoodic  too  sofV.  Sueh  liit«  ut^ed  by  them^ielves  uni  not  suitable 
for  tilled  soaps.  Tallow  or  bleaclted  paliu-oil  are  better  adapted 
fop  tile  purpose,  aud  10  to  20  per  cent,  of  resin  can  witliont  in- 
jury l)e  added  to  such  twaps.  Green  stilphuroil  (olive-ojl  ex- 
tnicte<l  from  the  press-repidue)  gives  also  a  firm  grain-soap  n 
can  lie  subsequently  augmented. 

The  above-mentioned  three  varieties  of  fiits  ore  tjic  only 
which  boiled,  either  by  themselves  or  in  cuuneetion  with 
other,  yield  grain-soaps  allowing  of  a  regular  and  paying  aii( 
mentation.  The  preparatory  Itoiling  to  grain  may  be  executed  ii 
the  customary  manner,  provided  the  final  result  be  a  solid,  leoii 
6oap,  the  otlier  properties  of  the  grain,  ivliether  it  be  dull  or 
aliarp,  contributing  nothing  to  the  successful  tilling  of  eiieh  scwps 
with  lyes  containing  mrbonate  and  common  ealt.  Solution  of 
carbonate  of  10°  to  12°  B.  heated  to  from  167"  to  188.5"  F.  lan 
be  either  crutehed  into  sueh  grain-soaps  or  the  whole  may  ti 
allowed  to  boil  up  and  the  ])aste  formed  hanlened  witit  : 
wnter.  The  result  is  a  genuine  tilled  soap  and  tlie  yield  can  .) 
considerably  incrensetl. 

It  is,  however,  different  if  filling  ageuts  sueh  as  water<g|^ 
and  tale  are  to  be  ased.  The  base-soap  must  then  be  as  netitral  m 
jtossible,  which  can  only  be  attained  by  the  grain  showing  g 
sa^Minifieatiun  and  being  subsequently  ground  until  any  exccM  0 
sljarpness  has  subsided. 

Water-glnas  of  50"  B.  can  lie  simply  erutehcd  into  c 
prepared  bnse-«oitps  of  tliis  kind,  aud  with  u  yicltl  of  250  ] 
eent.  they  will  remain  thick-ribbed  simihtr  togrnin-suaf).     Thai 
being  a  diflen-nce  in  the  various  kinds  of  water-glass,  it  may  1 
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aonetimes  ueceasaiy  to  assist  with  filling  material  containing 
fluure  wat»*y  talc  mixed  with  water  or  simply  iiot  water  being 
fi8(}iientl7  added  if  the  soap  with  a  yield  of  250  i)er  cent,  is  verj- 
thitek. 

Shoold  the  base-soap  not  takie  up  the  water-glass,  u  e,,  tear  so 
as  to  appear  as  if  salted  out,  the  cause  of  this  defect  may  be  due 
to  the  base-soap  containing  too  much  water,  salt,  and  lye,  or  to 
tile  .water-glass  itself,  it  being  extremely  difficult  even  for  the 
most  expert  soap-boiler  to  form  a  correct  judgment.  It  is  well 
known  that  water-gl&ss  rich  in  silicic  acid  contracts  every  kind 
of  giain-soap,  and  only  forms  paste-soap  which  will  draw  threads 
when  the  yield  reaches  290  per  cent.,  and  then  augmentation  can 
be  extended  to  about  340  per  cent.  On  the  other  hand,  with 
weak  water-glass  containing  little  silicic  acid,  for  instance,  water- 
glass  diluted  to  20°  B.,  the  same  good  grain-soap  would  in  many 
cases  completely  salt  out  with  a  yield  of  200  per  cent.  Hence, 
if  a  grain-soap  contains  from  the  start  much  fixed  water,  which 
in  this  case  even  holds  salt  and  soda  in  solution,  the  base-soap 
will  not  fill  but  separate. 

What  is  a  defect  in  good  grain-soaps  becomes,  however,  a  ne- 
cessity in  other  grain-soaps  boiled  from  tallow  in  connection  with 
cocoanut-oil  or  palm-kernel  oil.  Grain-soap  made  with  50  j)er 
cent,  of  cocoanut-oil  can  seldom  be  filled  witii  strong  water-glass 
alone,  an  addition  of  salt  water,  soda  solution,  or  even  caustic  lye 
being  generally  necessarj'.  Moreover,  every  soap  requiring  salt 
or  lye  in  filling  with  water-glass  in  order  to  preserve  the  latter 
intact,  becomes  rough  and  hard  in  dr>'ing.  To  avoid  such  addi- 
tions it  is  only  necessary  to  add  pure  water  or  dilute  solutions  of 
water-glass  as  may  be  necessar}-,  the  required  salts  l>eing  then 
spontaneously  formed. 

Tallow  soda-soap. — The  soap  known  under  this  name  is  gene- 
rally of  a  brilliant  white  color.  It  is  ix>ured  into  small  low 
frames,  curly  flowers  being  drawn  into  the  surface  with  a  rod.  It 
is  generally  prepared  from  two-thirds  jxilni-kernel  or  cocoanut- 
oil  and  one-third  tallow,  and  fillcil  with  solution  of  carlKmate  of 
soda  or  with  water-glass.  The  best  qualities  are  prepaml  fn)m 
two-thirds  tallow  and  one-third  cocoanut-oil  and  a  yield  of  2(Ki 
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to  220  jjor  retit.,  wliik'  liuit  d"  the  iMwin-c  varicti.'s  is  WO  1 
wilt. 

Tlic  s(ia]>s  ciui  1*e  boiled  by  tlie  ilir<x.-l  molluxl,  an  U  froquentj^ 
ilont'  for  fonveDJenc*  sake,  Tn  obtain  the  bi-st  quality  potwilifc 
it  is,  however,  advisable  6rst  to  boil  the  tallow  anil  also  a  portiq 
of  the  other  fate  to  grain  so  that  the  finished  soap  will  nsem^ 
a  tilled  grain-soap  rather  than  a  paste-sonp. 

The  following  may  serve  as  a  formula  for  tallow  soda-soap  b; 
the  direct  method':  Palm-kernel  oil  100  pounds,  tallow, 9 
pounds,  eaitstic  soda  lye  of  35°  R  SO  jwuiids,  potash  solution  a 
io"  Bl  100  pounds,  salt  water  of  20°  B.  50  pounds. 

The  fats  are  melted  and  ]>assfd  through  a  fine  sieve,  it  l>eioj 
also  neeessaiy  to  jmrifv  the  lyo  and  salt  water  in  the  sara 
manner  and  to  scour  the  kettle  bright,  as  the  soaps  with  a  yiel 
of  2o0  per  wnt.  are,  as  a  nde,  not  suffidently  thinly  fluid  to  e 
pel  line  particles  of  dirt. 

The  SO  pounds  of  catistic  soda  lye  of  35°  B.  are  mixed  wi^ 
10  pounds  of  wator  and  30  pounds  of  the  potash  solution  of  25 
B,  Witli  the  pesulting  lye  the  fats  are  saponified  and  the  lye 
kejJt  at  a  temperature  of  201  **  F.  As  soon  as  combination  i 
established,  the  salt  water  Is  gradually  added  and  later  on  the  ra 
loaining  70  [loutids  of  potash  solution  of  25°  B.  The  koltle  i 
then  well  eovGi-cd  for  about  one  hour,  after  wliieli  tJie  soap  j 
tlioroughly  erut<.-hixl  and  tested.  A  sample  should  bo  hard,  M 
lai'daocous  t^i  the  touch  and  pliant;  if  otlterwise,  fitting  is  wan| 
ing,  wliieh  is  eHL-eted  in  summer  by  adding  a  few  jHtunds  r 
uf  laiustic  soda  lye  and  perhap  a  few  ]>onnds  of  salt  ^vate^,  bt 
in  winter  by  salt  water  alone  so  as  to  avoid  niouldiug  of  the  sot^ 
Atler  the  addition  of  lye  or  salt  water  the  soap  is  again  lieati<d. 

A^'hen  a  sample  shows  llio  soap  to  l)e  sufficiently  solid,  it  J 
again  covered  and  a  moderal*  coal  fire  kept  up  under  tfae  kettl 
to  dL-iperse  the  froth.  The  slight  coat  of  froth  which  finally  re 
mains  is  lifted  off,  and  alter  the  clear  soap  is  broiiglit  into  \n% 
slieet-iron  frames,  th*  surface  is  drawn  curly  with  a  ro«l,  and  tb 
soap  left  standing  uncovered.  In  about  eight  hours  it  is  read; 
for  cutting.  The  brilliantly  white  bars  are  dnctl  in  tlie  air  aiu 
provided  with  the  factory  stamp. 

The  same  combination  of  fats  can  also  W-  e<in\-ei1c<!  into  soap  Iq 
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indirect  boiling  and  filled  with  water-glass  or  talc.  Such  a  fornuila 
would  be  about  as  follows :  100  pounds  of  tallow  are  boiled  to 
grain  with  240  pounds  of  caustic  soda  lye  of  13°  B.,  while  200 
pounds  of  palm-kernel  or  cocoanut-oil  are  boiled  to  a  paste-soap 
with  135  pounds  of  caustic  soda  lye  of  35°  B.,  60  pounds  of 
\vater-glas8,  60  pounds  of  water,  and  5  pounds  of  common  salt. 

The  process  is  carried  out  by  first  boiling  the  grain,  and  after 
emptying  the  kettle  introducing  at  once  the  135  j)ounds  of  caustic 
soda  lye  of  35°  B.,  the  water,  and  the  salt.     After  heating  this 
mixture  to  189.5°  F.,  the  water-glass  is  added,  and  the  whole 
thoroughly  enitehed.     The  warm  grain  is  then  added,  and  the 
previously  melted  palm- kernel  or  cocoanut-oil  crutched  in.    Com- 
bination takes  place  by  keeping  the  soap  at  from  189°  to  200^  F., 
a  quite  thinly  fluid  soap  free  from  froth  being  formed.    The  soap 
is  not  covered,  but  slowly  crutched  until  a  sample  sh<nvs  it  to  \)e 
sufficiently  solid.     If  too  soft,  it  is  hardened  by  adding  a  few 
pounds  of  caustic  soda  lye.     It  might,  however,  be  j)ossible  that 
evaporation  has  been  carried  too  far  and  the  resulting  soap  l)c 
brittle  and  rough.     In  such  a  case  add  hot  water  holding  a  little 
salt  in  solution. 

Paste-^oaps  icith  a  yield  of  300  to  350  pei'  cent. — The  manu- 
facture of  these  soaps  offers  less  difficulty  than  that  of  the  pre- 
ceding as  long  as  only  smooth  or  simply  colored  soap  is  to  be 
prepared.  However,  the  marbled  variety  known  as  English 
mottled  soap  or  Eschweg  III,  also  belongs  to  this  class. 

The  simplest  way  of  preparing  these  soaps  is  by  using  a  form- 
ula ccjnsisting  of  palm-keniel  or  cocoanut-oil  100  pounds,  caustic 
soda  lye  of  36°  B.  60  pounds,  potash  solution  of  25°  B.  KX) 
pounds,  salt  water  60  pounds. 

The  process  is  easy  and  sure,  though  it  is  necessary,  as  is  the 
case  with  every  other  kind  of  soap,  to  adhere  to  the  principle  of 
not  adding  the  salt  solutions  until  the  fats  and  lye  are  thoroughly 
combined.  The  formula  may  also  be  so  changed  as  to  use  tallow 
or  fats  in  connection  with  |>alm-kernel  or  cocoanut-oil.  As  much 
as  one-half  the  quantity  of  tallow  or  palm-oil  may  be  useil ;  of 
soft  fats  it  is,  however,  advisable  not  to  exceed  30  parts  to  70 
parts  of  cocoanut-oil,  and  of  still  softer  or  liquid  fats  20  ])aii:s  to 
80  parts  of  cocoanut-oil.      The  other  projwrtions  remain  the 
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same,  though  tin?  stiviijrth  of  tho  wiiisfic  lye?  is  bert  reduced  1° 
tolJ°. 

With  these  SJiaps  much  talc  is  used  as  a  filling  material.  The 
feta  are  hegitcl  to  189.5°  F.,  the  talc  crutchcti  in,  and  the  lye 
added.  The  following  i»  a  suitable  formula;  Cocoanut-oil  100 
pounds,  talc  50  puuDdn,  caustic  Ive  of  36°  B.  6U  )>uuDdti,  potash 
solution  of  25°  B.  HO  pounds,  salt  water  of  20°  B.  5U  pouuds.- 

The  following  formula,  which  is  almost  the  ^amc  a:s  the  aborp 
only  that  WiUcr-gliiSi*  is  Jidded,  might  be  preferable  as  the  soap 
keeps  better : — 

llHI  pouutlK  of  «H»aiiut-oi1, 
Sn  ■'  U\i!, 

(ill         ■'  cnufltio  schI*  1^0  af  MO  B., 

4(1         "  waVu-fjlass,  tnijciid  yitli 

111       "  MUDtic  sodn  lf«  tt  Zr,o  ])., 

a  nit,  dUsolved  in 


&0  pouoda  of  ttLiik-lj'u  of  3^  B. 

The  nitration  is  eawicd  on  as  litllows :  TIic  faic  is  stirred  into 
the  fills  heated  to  189.6°  F,  While  keeping  the  mass  at  thi« 
tempt' rat uri',  the  60  pounds  of  caustic  soda  lye  of  ■16°  B.,  pre- 
viously mixed  with  the  50  ]>uiitidf<  of  tank-lye  of  5°  B.,  are 
crntched  in.  When  a  thorough  combination  in  formed,  the  salt 
water  is  added  and  then  the  water-glass  solution.  Samples  ar^ 
now  taken,  and  if  they  are  hard  the  kettle  is  covered  to  allow 
tlie  froth  partially  to  disperse  and  partially  collect  on  the  top. 
The  iK>rtion  of  the  froth  collecting  on  the  top  is  then  lifted  oflF 
and  the  whole  crutched  for  some  time  to  prevent  the  talc  from 
settling.  The  soap  is  finally  brought,  at  a  temgierattire  of  about 
]  56°  F.,  into  low  frames.  To  promote  cooling  any  cuttings  of 
the  same  soap  which  may  be  on  hand  arc  added  to  the  hot  soap 
in  the  frames. 

By  siibstituting  in  the  above  formula  palm-kcrnel  oil  for  cocoa- 
jiut-oil,  the  soap  may  be  prepared  by  first  boiling  the  fat  to  grain. 
The  filling,  which  consists  also  of  talc  and  water-glass,  is  finally 
crutched  into  the  grain-soap.  This  gives  a  milder  product,  no 
lye  being  added  to  the  water-glass.   Such  a  formula  consists  of: — 
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.  100  poands  of  palm-kernel  oil,  boiled  with 
100        "  caustic  soda  lye  of  250  B., 

50        "  talc, 

30        **  water-glass,  mixed  with 

20        *«  water, 

30        **  salt  water  of  50  B. 

Jfinety  to  95  pounds  of  the  caustic  soda  lye  of  25°  B.  are 
gnidaally  crutch^  into  the  palm-kernel  oil  heated  to  189.5°  F. 
Th€  reason  for  reserving  5  to  10  pounds  of  the  lye  is  because  as 
the  action  of  the  lye  varies  very  much,  the  quantity  given  in  the 
formula  may  be  too  large.  When  a  thorough  combination  is  es- 
tablished, 4  pounds  of  common  salt  dissolved  in  8  pounds  of 
water  are  added  and  the  raaSvS  is  kept  at  a  boiling  heat,  though 
actual  boiling  is  not  necessary.  The  object  is  attained  if  the 
*^p  separates  in  the  manner  of  grain-soap  upon  a  precipitate  of 
P8ste;  otherwise  caustic  lye  of  25°  B.  is  crutched  in  until  sepa- 
'^lon  takes  place.  The  settled  grain-soap  is  ladled  into  a  barrel, 
*nd  after  removing  the  sub-lye  returned  to  the  kettle.  The 
liquor  resulting  from  stirring  the  50  pounds  of  talc  into  the  30 
pounds  of  hot  salt  water  of  5°  B.  is  then  heated  to  from  144.5° 
to  167°  F.  and  crutched  into  the  grain.  When  the  whole  forms 
a  thoroughly  combined  soap,  the  30  pounds  of  water-glass  mixed 
with  the  20  ponnds  of  water  and  heated  to  144.5°  F.  are  gradu- 
ally added. 

EnylUh  mottled  HOfip. — This  soap,  also  called  EHchweg  soap  II L, 
is  also  a  filled  soap,  which  is,  however,  marbled  by  the  formation 
of  flux.  This  variety  of  soap  is  best  formed  in  frames  holding 
1200  to  16(X)  pounds.     The  following  is  a  suitable  formula : — 

400  pounds  of  palm-kernel  oil, 


200 

cocoamit-oil, 

300 

caustic  soda  lye  of  36^  B.,  dUuted  with 

200 

water. 

72 

common  salt,  dissolved  in 

144 

water, 

120 

potash  and 

30 

calcined  soda,  dissolved  in 

600 

water. 

2 

ultramarine,  stirred  into 

16 

water,  and 

30 

water-glass  added  thereto. 

3(Jt>  lIAXrFACTrBE  OF   SO.U'   AXU   CASDLES. 

The  400  ponnda  uf  palm-keFDcl  oil  and  200  piimtls  of  cocoary, 
nut-oil  are  uelteil  juid  saponified  vnt\i  the  :tOO  pounds  of  cau  ''- 
soda  l^ve  of  3fi"  B.,  previoiialv  diluted  with  tlie  200  pouudij 
n-ater,  the  mass  lieing  k«pt  at  a  leuiperatiire  of  lSd.d^  F.  Aa' 
Mjcin  as  miubiimtiuu  is  t^flWied,  ^oiue  uf  the  suit  wnt«r  is  add 
nnil  later  on  the  ^ilutiou^  of  soda  and  potash.  The  kettle  \a  th 
(■m'lTc*!  and  the  soap,  which  should  show  a  temperature  of  alxutfl 
189.5°  F.,  is  alloweil  to  ^tand  for  one  hour,  when  tlie  base-so»pi 
will  br  (juitc  free  from  froth.  It  is  then  tlioroughly  erutche^ 
and  ttwtiii  us  l<>  whether  It  will  draw  threads.  If  it  drops 
the  sjmtula  it  is  too  weak,  whteh  is  remedied  hv  atldiug  a  fei 
j>ounds  of  caustic  lye  of  30^  B.,  again  heating  and  crntching. 

When  the  base-soap  is  iiniforudy  warm  and  hriglit,  about  2(k 
tu  30  pounds  of  it  are  taken  from  the  kettle, 

n»e  iiltnituaniie  luid  water-gljiss  arc  mixed  ti^'ther  cold  bju 
first  di^ulving  the  color  lu  the  water  and  then  adding  the  waterj; 
gla«^ 

In  onicr  to  test  whether  the  base-soap  is  adapted  for  oulorill| 
and  marbling,  some  of  the  raloring  mixture  is  mixed  with  the  ' 
to  30  jKinntls  of  soap  taken  from  the  kettle.  If  the  aaniple  84- 
ciuiivs  a  uniform  blue  eolor  the  base-soap  is  so  alkaline  as 
iX'uder  it  inipo^ible  for  the  water-glass  to  c^'stallize  out.  B] 
now  adding  to  thl^  colored  sample  '200  to  400  ponmls  uf  melted 
pidru-kemel  oil  and  stirring  it  uniformly  throiigli  the  soap,  thi 
nil  withdran'S  from  the  latter  so  iniieh  sharpness  that  the  coloring 
suli^t)tnu>  separati^  in  lai^  flakes,  which  form  the  marbling.  If 
the  soap  has  a  suitable  temperature,  about  15S°  F.,  it  is  so  tliickljr; 
rtiiid  that  the  marbling  formed  cannot  subside,  but  remains  luil' 
formly  distributed  throughout  the  soap.  As  soon  as  tills  is  eatal^ 
lished  with  the  sample  of  20  to  30  pounds,  the  soap  in  the  ket^ 
is  allowed  to  stand  covereil  for  some  time.  If  atter-Iieating  take 
place  tlie  flux,  as  a  rule,  sultsides  and  has  to  be  again  crutcliei 
up,  it  being  reformed  as  long  as  the  soap  !&  hot  enough,  Fo 
soMps  inclined  tn  after-heating  it  is  best  to  let  them  stamd  in  th 
open  IVuuH':^,  which  should  not  l>e  made  too  full.  If  the  t^lorii^ 
snbstaniv  addeti  to  the  sample  of  soap  docs  not  distribute  il«elf  ti 
it,  but  crystallizes  out,  the  base-soap  is  not  snffieienCly  alkaline 
To  remeily  tliis,  either  lye  is  added  tu  the  soa])  or,  il"  but  little  i 
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wanting,  a  few  pounds  of  caustic  lye  are  added  to  the  coloring 
substance  and  a  fresh  test  is  made.  All  samples  no  longer  suit- 
able for  testing  are  returned  to  the  kettle  and  fresh  ones  taken. 

In  mixing  the  coloring  substance  with  the  sample  it  may  happen 
that  broad  streaks  are  formed,  which,  after  a  short  rest,  contract 
to  a  large,  broad  marbling.  This,  as  a  rule,  is  the  most  successful 
soap  and  need  not  be  covered. 

TTiis  test  with  a  small  sample  is  al)solutely  necessary'  before  bring- 
J^'g  the  soap  into  the  frames.  When  it  is  found  that  the  soap  is 
J?iutablc  for  coloring,  it  is  brought  into  the  frames  at  a  tenii)era- 
ture  of  from  167°  to  174°  F.,  and,  after  covering  the  frame  for  a 
short  time  to  allow  the  froth  to  disperse,  the  coloring  substance  is 
<*nitched  into  the  frame,  and,  if  necessary,  the  melted  palm-kernel 
^^l-  All  obserN'ations  and  changes  made  in  manipulating  the 
sniall  samples  are  followed  up  on  the  soap  in  the  frame.  Any 
spoiled  soap  is  re-melted  together  with  any  cuttings  on  hand,  and 
^in  brought  in  the  frames.  Much  patience  and  considerable 
<^xperience  are  required  for  the  successful  manipulation  of  this 
kind  of  soap. 

Mesin-qxide  soaps. — ^The  favorite  of  these  soaps  is  the  pale- 
rellow  variety  with  a  yield  of  330  to  350  j>er  cent.  A  suitable 
fomuila  consists  of : — 

ISO  pounds  of  coc^anut-oil, 

20  **  crude  palm-oil, 

40  **  resin, 

140  **  caustic  soda  lye  of  30^  B., 

180  *'  water, 

80  **  water-glass,  mixe^l  with 

20  **  caustic  soda  lye  of  36-  B.,  diluted  with 

4  **  common  salt,  dissolved  in 

16  **  water. 

The  resin  is  dissolved  in  the  melted  cocoanut  and  palm-oil. 
The  caustic  lye  diluted  with  the  water  is  then  addcfl,  and  the  whole 
kept  at  a  boiling  heat,  even  actual  boiling  doing  no  harm.  The 
salt  water  is  then  added,  and  the  mass  kept  at  the  same  tempera- 
ture for  one  to  two  hours.  The  water-glass  mixed  with  the  caustic 
Ive  is  finallv  added,  and  the  kettle  allowed  to  stand  covere<l  for 
at  least  one  hour.  The  mass  is  then  thoroughly  crutehetl  and  a 
sample  taken.  Should  the  soap  prove  too  soft,  it  is  hardened 
with  caustic  soda-lye. 
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These  soaps  must,  however,  contain  neither  too  miieh  lye  ncwf 
too  much  salt,  as  otherwise  they  turn  out  moist  and  mottled.  If, 
therefore,  the  sample  is  any  way  solid,  it  is  best  not  to  add  anf 
more  caustic  lye,  but  to  dry  the  cut  soap.  If  a  higher  color  is  de- 
sired, 30  to  40  pounds  of  crude  palm-oil  may,  without  injury,  te 
used  instead  of  10  pounds. 

The  following  formula  is  nearly  the  same,  talc  being  substituted 
for  water-glass  as  filling  material : — 

IGO  pounds  of  coooanut-oil, 


40 

crude  palm-oil, 

40 

dark  resin, 

140 

caustic  soda  lye  of  36'^  B.,  diluted  with 

160 

water, 

100 

talc, 

6 

common  salt,  dissolved  in 

34 

water. 

The  100  pounds  of  talc  are  stirred  into  the  melted  fat  and  resin, 
and  the  whole  saponified  with  the  caustic  lye,  after  which  the  salt 
water  is  added.  The  only  difference  in  the  manipulation  of  this 
soap  from  the  preceding  one  is,  that  it  should  not  be  allowed  to 
boil,  hut  kept  at  a  tenii>erature  of  about  189.5^  F.  When  a  sample 
shows  the  soap  to  be  sufficiently  solid,  it  is  ladled  into  the  frames 
and  crutched  to  prevent  the  talc  from  siittling.  For  a  finer  quality 
of  soap  filled  only  with  solutions  of  potash  and  common  salt,  the 
following  formula  may  be  used  : — 

140  pounds  of  cocoanut-oil, 


40 

tallow, 

20 

crude  palm-oil, 

40 

pale  resin, 

140 

caustic  soda  lye  of  36^  B.,  diluted  with 

tiO 

water, 

1(50 

potash  solution  of  30^  B., 

80 

ti 

common  salt  solution  of  22^  B. 

This  soap  does  not  require  boiling,  being  only  kept  at  a  tem- 
iwrature  of  IBO.o'^  F.  After  dissolving  the  resin  in  the  melte<l 
fat,  the  liquid  mass  is  passed  through  a  hair-sieve,  i^eturned  to  the 
kettle,  and  sjiponified  with  the  caustic  lye.  When  combination  is 
established,  the  solutions  of  common  salt  and  potash  are  gradually 
added.     A  sample  taken  from  the  kettle  should  show  a  consider- 
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a^e  degree.,  of  solidity,  otherwise  the  resulting  soap  will  be  too 
soft,  if  ncoessar}',  a  few  pounds  of  crystallized  soda,  and,  per- 
liq«,  a  little  ci^istic  lye,  are.  added,  the  soap,  being  again  heated 
afier  each  addition.  After  frequent  crutching,  the  soap,  at  a  tem- 
pentnie  of  from  144.5°  to  156  F.°,  is  brought  into  low  frames. 
The  color  of  brown  resin-paste  soaps  is  due  to  the  dark  resin 
and  the  &tB  used.     The  following  may  serve  as  a  formula  : — 

150  pounds  of  cocoaimt-oil, 


50 

wool  fat, 

40 

dark  resin, 

140 

canstic  soda  Ijre  of  36^  B.,  diluted  with 

140 

water, 

80 

.  water-glass,  mixed  with 

20 

caustic  soda  lye  of  3(iO  B., 

6 

common  salt,  dissolved  in 

14 

water. 

The  process  of  manipulation  is  the  same  as  for  the  preceding 
soap.  In  case  the  soap  should  not  turn  out  dark  enough,  it  is 
colored  with  4  pounds  of  sugar  color  dissolved  in  potash  solution. 

The  yield  of  these  soaps  may  be  increased  to  400  per  cent,  and 
more  by  the  addition  of  carbonated  lye,  crystallizc<l  soda,  or  salt 
solution,  4  pounds  more  of  caustic  lye  of  36°  B.  being  calculated 
for  everj'  20  jwunds.  Such  soaps  are,  however,  inclined  to  efflo- 
rescence, and  are  rendered  hard  and  rough  by  the  addition  of  a 
larger  percentage  of  water-glass. 

Paste-soaps  with  a  yield  of  500  to  600  j;rr  cent, — The  following 
soa|)s  with  a  yield  of  500  to  600  per  cent,  are  prepared  either 
^niooth  or  marbled.  The  smooth  soaps  are  allowed  to  retain  their 
natural  color  as  derived  from  the  fats  used  in  their  preparation, 
or  are  artificially  colored,  while  the  marbled  soaps  are  partially 
artificially  mottled  and  partially  so  boiled  as  to  bec»ome  mottled 
l>y  the  formation  of  flux. 

The  following  is  a  formula  for  smooth  soaps : — 

l(jO  ponnds  of  palm-kernel  oil, 


40 

120 

120 

50 

50 

24 


coooanut-oil, 

cauHtic  Hoda  lye  of  3G^  B.,  dUuted  with 

water, 

potash  and 

calcined  soda,  dissolved  iu 
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4(1         "  caustic  soda  l;e  or  36°  B.  for  fltting. 

Coiubino  the  200  pounds  of  oil  witli  the  120  pounds  of  rai 
Ij-c  of  Sfi"  B.,  previously  dilutMl  with  the  120  pounds  of  wal 
at  18Sl,5°  F.  By  adding  the  sohitiou  of  common  salt  too  socn 
I'ombiii&tioii  is  rendered  difficult  atid  sometimes  almost 
hie,  and  all  subsequent  defects  of  the  soap  can  be  trare<i  to  fauh 
saponification.  After  adding  the  solutions  of  common  salt  ai 
oi'imtaah  and  soda,  keep  the  soap  at  a  boiling  heal,  and  only  if 
sample  of  it  slionld  not  prove  solid  enough  add  gradually- 
sufficient  quantity  of  the  40  pounds  of  caustic  lye  of  36°  B.  pi 
scribed  for  fitting. 

It  may  I>e  necessary,  in  order  to  obtain  the  soap  of  sufficie 
hardnees,  to  use  even  more  than  the  40  pounds  of  caustic  lye 
;i6°  B.  prescribed,  which  may  Ix'  due  to  die  lye  not  being  oansi 
enough,  as  t}ie  canstic  soda  frequently  i-ontains  much  carlwnst 
In  this  case  note  hun-  much  lye  is  used  for  saponification 
subsequent  hardening  and  take  10  lo  12  jvounds  less  of  calcine 
«Hla  for  a  subsequent  boiling.  The  soajj  Is  brought  into  t 
frames  at  a  teniperatiii-e  of  167°  F..  covered  for  one  hour,  a 
then  let  stand  uncovered. 

These  soaps  may  be  colored  red  with  Imie,  colwrthar,  or  ciHi 
liar.  To  color  them  yellow,  substitute  alxtut  20  pounds  of 
palm-oil  for  20  pounds  of  palm-keniel  oil  bud  add  about  I< 
iiunoeB  of  potassium  bichromate,  dissolved  in  hot  vi'aU.T,  to  (1 
fioap.     A  brown  color  is  obtained  with  sugar  I'olor. 

A  similar  formula  with  talc  filling  is  as  follows :- 


40  1) 

ound 

of  cooonnnt-oil, 

110 

120 
12l» 

•■ 

palm-kernel  oil. 

inlo, 

cRUStru  soda  l^e  of  360  1)., 

water. 

^0 

potuh  and 

40 

cryslallired  aoda,  disBoWeil 

£00 
100 

wster, 

common  salt,  dic^olved  in 

cansllc  Boda  l,yc  for  Stttiig. 
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The  soaps  filled  with  talc  are  prepared  in  the  same  manner  as 
the  preoeding ;  they  are,  however,  brought  into  the  frame  at  a 
temperature  of  167°  F.  and  crutehed  until  they  are  cold  and 
thick  to  prevent  the  talc  fix)m  settling.  It  is  advisable  to  remove 
any  froth  fi^rmed  in  the  frame,  as  it  is  apt  to  form  stains  in  the 
clew  soap.     These  soaps  are  also  colored. 

A  third  formula  with  water-glass  is  as  follows  : — 

160  pounds  of  palm-kernel  oil, 


40 

oocoaimt-oil, 

120 

caustic  soda  lye  of  36^  B.,  dUuted  with 

120 

water, 

100 

water-glass,  mixed  with 

20 

caustic  soda  lye  of  36'^  B., 

40 

crystallized  soda,  and 

20 

potash,  dissolved  in 

200 

water. 

20 

common  salt,  dissolved  in 

60 

water, 

60 

caustic  soda  lye  of  36^  B.  for  fitting. 

The  process  is  the  same  as  for  the  preceding  soaps.  Combine 
the  fats  with  the  caustic  soda  lye,  add  the  solutions  of  common 
salt  and  of  potash  and  crystallized  soda,  and  after  boiling  the 
whole  thoroughly,  add  the  water-glass  and  take  samples.  If  the 
soap  is  not  solid  enough,  add  as  much  caustic  soda  lye  as  is 
required. 

The  last  variety  of  these  soaps  is  that  filled  with  talc  and 
water-glass,  which,  on  account  of  the  filling  material  employed, 
dries  out  least  of  all.     The  following  formula  may  be  used  : — 

160  pounds  of  palm-kernel  oil. 


40 

coooanut-oil. 

120 

talc, 

140 

caustic  soda  lye  of  36^  B.,  diluted  with 

140 

water, 

120 

water-glass,  mixed  with 

40 

caustic  soda  lye  of  36^  B., 

40 

crystallized  soda  and 

20 

potash,  dissolved  in 

160 

water. 

2Q. 

common  salt,  dissolved  in 

100 

water. 

40 

caustic  lye  of  36^  B.  for  fitting. 
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■  The  talc  is  stirrt-d  into  the  melted  fats  and  the  latter  are  ^piso- 
ified  with  tlie  caustic  lye  at  18(1.5°  F.  Wliea  a  thorough  com- 
binatioD  is  established  tlic  salt  water  and  solntinns  of  soda  and 
potash  are  altfniately  added  and  finally  the  solution  of  watef^ 
glass.  The  soap  is  kept  at  189.5°  F.  and  fitted  with  caustic 
soda  lye.  If  oorreetly  fitted,  this  soap  is  more  thii-kly  fluid  than 
the  preceding  ones  and  henw  can  he  bronght  hotter  into  the 
frames,  where  it  is,  however,  somewhat  crutched. 

This  variety  of  soup  in  also  adapted  for  artificial  marblif^, 
which  is  best  effected  by  tulvitig  a  ]»ortion  of  tlie  sviap  from  the 
kettle,  heating  it  right  hot,  and  coloring  it  with  coloring  matt« 
stirred  in  water  or  oil.  The  soap  remaining  in  the  kettle  is  then 
cooled  to  about  V>iii^  P.  by  crutching.  A  layer  about  1|  to  2^ 
inches  tliick  is  tlieii  brought  into  a  low  frame ;  upon  this  are 
poured  thin  ruws  of  the  colored  eoap,  which  are  drawn  and 
crutched  in  so  as  to  form  colored  streaks.  Tliis  is  altemataljr 
continued  until  Ibc  fr.iiuL'  i-  filled,  wlicn  ihc  s(iap  is  alloAved  to 
stand  uncovered.  The  more  skilfully  this  manipulation  is  tee- 
cuted  the  better  the  appearance  of  the  soap.  '"■''■ 

Soaps  with  a  yield  of  500  to  600  per  cent,  can  also  be  marbled 
by  the  formation  of  flux.  The  following  may  serve  as  a 
formula : — 

200  poDiidii  of  paliti-karuel  oil, 

140         "'         cauBtic  Bods  Ije  of  36^^  B.,  diluted  with 


salt,  dissolved  in 
140         "  water. 

The  base-son])  is  prepared  like  the  prece<ling,  and,  as  a  rule, 
i-enuires  no  lye  for  fitting ;  but  if  the  soap  is  loo  soft,  caustic  soda 
lye  of  36°  B.  is  added. 

The  soap  is  brought  into  the  frame  at  a  temjieratiire  of  167° 
F.  and  the  coloring  substance,  stirred  in  water,  crutohed  in.  For 
the  above  fornuila  about  10  ounces  of  ultramarine  and  3J  ounces 
of  Fnuikfort  black  suffice  for  a  blue-gray  color.  The  coloring 
material  is  mi\e<1  with  about  10  [>ounds  of  hot  water  and  10 
pounds  of  water-glass,  aboiit  10  pounds  of  tank-lye  of  20"  fi. 
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being  finally  added  to  the  mixture.  •  After  the  coloring  substance 

is  aniformly  distributed  throughout  the  soap  and  the  latter  ct)oled 

off  to  about  149°  F.,  about  10  pounds  of  melted  palm-kernel  oil 

are  added  and  the  whole  thoroughly  crutched.     In  about  half  an 

hour,  daring  which  time  the  frame  remains  covered,  a  large, 

Vuroad  flux  will  have  formed.     Should  the  soap  have  again  l>e- 

oome.heated,  which  is  determined  with  the  thermometer,  the  flux, 

as  a  rule,  subsides.     The  whole  must  then  again  be  crutched  up, 

and  this  operation,  if  necessary,  repeated. 

lAvtrpoolsoap, — Under  this  name  a  yellow  soap  is  manufac- 
tared  with  a  yield  varying  between  300  and  800  jx^r  c^nt.  This 
soap  was  originally  prepared  from  crude  palm-oil,  the  dirty  sedi- 
mentary oils  being  used.  Paste-soaps  with  a  yield  of  about  360 
per  cent,  possess  the  peculiarity  of  purifying  themselves  by  ex- 
pelling all  particles  of  dirt,  the  heavier  and  coloring  substances 
&lling  to  the  bottom,  and  the  lighter  ones  forming  a  coat  of  froth 
on  Ae  top. 

Crude  palm-oil  was  formerly  brought  into  commerce  in  an  en- 
tirely impure  state  and  had  to  be  melted  and  clarified,  l)ut  at  the 
present  time  almost  all  oil  is  purified  Ixifore  it  reaches  the  market. 
The  sedimentary  oils  form,  however,  still  an  article  of  commerce, 
especially  in  England,  and  generally  serve  for  the  fabrication  of 
the  yellow  Jjivcrpool-soap. 

Crude  palm-oil  enters  into  a  thorough  combination  with  (»au.stic 
lye,  and  the  resulting  soap  is  quite  solid  with  a  yield  of  400  per 
cent. 

The  manufacture  is  effected  by  two  different  methods.  The 
sedimentary  oil  is  boiled  either  upon  strong  salt-lye,  so  that  the 
grosser  dirt,  subsides,  or  it  is  directly  boiled  to  a  soap  which  is 
made  to  yield  400  per  cent,  by  the  addition  of  carbonates.  As 
graio-soap  boiled  from  the  oil  contains  considerable  dirt,  it  is  dis- 
solved in  carbonated  Ive  of  about  10^  B.  and  hardened  with  salt. 
About  ten  per  cent,  of  resin  is  also  frequently  used  in  connection 
with  the  oil,  the  resulting  soaps  yielding  a  more  abundant 
lather. 

Transparent  resin  padesoap. — This  name  is  given  to  soaps 
which  appear  transparent  on  the  edges  of  the  bars.  This  is 
effected  by  the  fats  used  and  an  addition  of  alkalies.     A  favorite 
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formula   \h  as  follows :   Cej'Ioii  ooooaiuit-t>il  180  pounds,  cnkle 
)>aliu-uil  (I^agoe)  20  jKHiode,  pale  re^ln  40  poimdir. 

The  fate  are  sa{X)i]t(ied  with  caastic  soda  lye  of  22°  B.,  I«   j 
which  about  25  per  cent,  of  potash  ttoliition  of  28°  R  is  added. 
Tiie  transpareufv  <le]Knding  on  the  addition  of  [totash  lye,  fmly 
lyts  sikI  fatB  ae  pure  as  ixiesible  should  lie  used,  and  the  soap   ' 
hardened  only  when  it  boils  perfectly  dear.     For  Iiaiileniii);  nail 
wat(.T  of  24*^  B.  is  used,  thotigb  )>otjish  nalcr-^a.^  can  be  substi- 
tuted for  a  portion  of  the  salt,     Tlie  generally  veri-  thick  water-   , 
glass  is  dilnteil  with  pola*  lye  of  2°  B.  until  tlie  solution  shows 
'2V^  B.,  and  is  then  alternately  adde<l   with  the  salt  water.     A 
HufRcient  decree  of  hitrdness  and  pennanent  tran^ptarenn*  is  n 
wrtainwl  by  re]>eatod  exaniinution  of  sampW.     The  soap  vrhni  ! 
iTun-ectly  pre|>ared  retains  its  transpurem-y  and  ts  clitstic  cm  the  I 
ml  aiirfaoe,  but  later  on  becomes  harder.     By  the  itse  of  cryrfal- 
lia>d  Boda  for  lianlening   the   transparency   auffetv  eomewhBt, 
though  it  may  suffice  in  some  cases.     It  is  recommended  to  guaid  j 
againat  the  nse  ctf  too  much  common  salt. 

DrtwtfXireiU  ream  ftoidf-itoaji  {unothfr  method). — First  prepare  a 
lye,  nf»t  too  caustic,  of  30°  B.  Then  combine  in  tlie  kettle  by 
■ilow  boiliug  70  jMJuuds  of  (t>coanul-oil,  30  poiindg  of  cnide 
pulm-uil,  20  to  25  pounds  at'  retain  with  about  30  jmhukIs  of  llie 
lye  of  30^  B,  and  then  stir  in  with  a  more  moderate  tire,  so  that 
the  mass  does  not  boil,  .50  ponntls  of  the  lye  of  30°  B.  The- 
euap  should  show  a  strong  touch.  Heating  is  then  ilisit>ntinn<tl, 
and  20  pounds  of  carbonate  of  |iotash  solution  are  sprinkled  owr 
llie  soap  and  criitvlied  in,  the  result  lieing  a  strong  \Mtstt\ 
add  witJi  constant  stimng  71)  poiiutls  of  water-glass,  prc\'ioosly 
dilubxl  with  3  poutida  of  alcohol  and  3  pounds  of  lye  of  nioileratc 
titreu^,  and  cover  tJie  kettle  for  half  an  hour.  Then  ladle  the 
aoup  into  the  frame,  covering  it  well  s^i  that  it  will  tl^roughly 
crystallize. 
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HARD   SOAPS  (continued). 

III.   Hcdf 'Grain  Soaps. 

The  fact  that  the  manufacture  of  these  soaps  (called  in  Ger- 
ttuiny  Eaehweg  soap)  has  been  introduced  wherever  soap-factories 
cxigtj  is  a  proof  that  the  product  is  better  than  its  reputation. 
The  cheap  price  at  which  the  soaps  can  be  sold  is  not  so  much 
due  to  the  product  itself  as  to  the  easy  manner  of  boiling  and 
the  consequent  fabrication  of  enormous  quantities. 

Half-grain  soaps  can  only  be  prepared  with  the  assistance  of 
ooooanut-oilor  palm-kernel  oil.  They  are  boiled  by  either  one 
of  three  methods:  jl)  indirectly ,  by  a  preparatory  boiling  to 
grain  of  a  portion  of  the  fats,  (2)  diVectfy,  by  boiling  all  the  fats 
together,  and  (3)  from  base-soaps,  by  first  boiling  the  fats  to  a 
grain-soap,  which  is  then  augmented,  as  far  as  its  consistency  will 
permit,  with  carbonated  lye,  common  salt,  and  water-glass. 

Haif-grahi  maps  by  the  indirect  method. — The  manufacture  of 
these  soaps  consists  chiefly  in  a  preparatory  boiling  to  grain  of  a 
portion  of  the  fats,  the  object  being  the  removal  of  coloring  mat- 
ter frequently  adhering  to  poorer  qualities  of  fat.  Boiling  by 
the  indirect  way  being  the  easiest  method  of  obtaining  a  beau- 
tiful product  it  is  advisable  for  soap-boilers  wishing  to  introduce 
these  sqpps  to  become  proficient  in  it  before  attempting  the 
manu&cture  by  direct  boiling  from  palm-kernel  oil  in  connection 
w^ith  lighter  fats,  such  as  linseed-oil  and  cotton-seed  oil,  and  aug- 
menting the  soap  with  water-glass  and  talc. 

The  quality  of  half-grain  soap  is  intimately  connected  with  its 
appearance,  it  being  by  no  means  insureil  by  the  use  of  the  best 
fats,  such  as  tallow,  palm-oil,  and  cocoanut-oil.  Such  soap  may 
show  defective  formation  of  flux  and  faulty  consistency,  become 
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tra^'-shupcd  in  dn'ing,  \<xc  mtich  in  weight,  anil  vmsli  away  mp 
idly.     It  may  he  wanting  in  Hrni  com bi nation,  a  defect  freqneni]] 
dtu?  to  over-evuptiration.     Strongly  evaporated  liiilf-^mia  map 
must  not  be  fitted  too  sharp  uor  f'urvcd  too  far  with  ailts.     THi 
appearance  of  the  soap  will  be  best  wlien  one  is  cnnbiud  by  a  aiiifei 
able  eoDtbiuation  of  fiits  to  prepare  a  firm  lanlneeoits  prodn 
wbicli  ia  frequently  not'attained  even  by  the  ii^.-  of  solid  fi 
alone.      The  heat  }()rniuta  for  the  pur|)Ose  la  to  use  for  I' 
pounds  of  lardaeeous  fat,  by  wlneh  is  ninierstooil  a  (nmpositidi 
of  half  tallow  or  imiIui  kernel  oil  and  half  bone-fat,  lard,  el 
50  potind.s  of  couoaniit-oil  as  a  combining  fat.     If  softer  &ta,  so 
as  horse-fat,  cotton-seed  oil,  seearae-oil,  poannt  oil,  etc.,  are  to 
worked,  it  is  advisable  to  tjike  only  one^third  of  these  &ts 
two-tiiirda  of  solid  fata  (tallow  or  i>alni-oil}.     Half-sraUi 
are  never  boile<l  without  the  addition  of  a  fat  sceiiring  a  aeik 
eombination,  cocoaaut-oil  or  paliu-kernel  oil  serving  tor  tlie{iius 
pose. 

The  following  formula  may  serve  to  illustrate  the  execution 
Uie  o{KTation :  Buae-fat  or  lard  1000  iHiuuds,  tallow  or  pali 
oil  1000  pounds,  eoctmnut^oil  1000  pounds. 

The  1000  pounds  of  bone-fat  or  lard  and  the  1000  pmiu 
of   tallow   or    palm-nil    are    slowly    boiled   with    about    I* 
pounds  of  caustic  lye  of  IS'^  B.  until  a  thorough  union  ia  csta 
lished.     In  case  this  nxjuirea  a  long  time,  so  that  much  wal 
evaporates,  wliieh  would  make  the  lye  stronger  and  tlie  proen 
of  oombiimtion  difficult,  20  to  40  pounds  of  watvr  are  ttd< 
However,  if  n  union  is  not  efl'ccttd  by  tliese  meaus,  the  fiimaa 
door  is  opened  or  the  steam  shut  off  and  the  mixture  allowed  ft 
stand  until  the  fat  and  lye  are  observed  to  combine.     Firing  i 
then  tiluwly  oonCinued  and  50  pounds  mure  of  lye  are  added,  ani 
when  these  have  thoroughly  combined  the  addition  of  lye  is  ooi| 
tinued  until  the  ]ULst«  becomes  bright  and  thick  and  tlic  Mmj 
after  a  further  addition  of  lye,  eommencca  to  "  wet."     For  tlN 
saponification  of  20t)  poiiuils  of  fat  aliout  400  pounds  of  caustJl 
lye  of  12°  to  13°  B.  are,  as  a  rule,  required.     The  paste  genereU^ 
"  weie"  Ijefore  all  the  lye  has  been  added. 

To  separate  the  paste  about  a  per  cent,  of  coraraon^  salt  of 
&t  used  16  brought  into  the  kettle  simultaneously  with  the 
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ef  the  lye.  By  assisting  with  the  cmtch  the  soap  tears  and  rises 
Dp  broken.  After  boiling  for  some  time  the  soap  is  tested  as  to 
^rpoeaBy  and  in  case  the  sub-lye  indicates  such,  it  will  ako  be 
always  perceived  in  the  soap,  which  boils  thick,  forces  up  the 
dear,  round  grain,  and  is  of  hard  consistency.  Such  clear  grain, 
which  is  generally  formed  by  the  evaporation  of  too  much  water, 
18  not  required  for  half-grain  soap.  If,  now,  water  l)e  poured 
over  the  soap,  the  grain  is  dissolved,  the  entire  mass  boils  up 
high  and  with  greater  ease,  and  an  augmentation  of  the  grain 
tekes  place  by  the  mass  absorbing  the  greater  portion  of  the 
sharpness  previously  observed.  If  the  formation  of  such  a  grain 
18  at  once  attained  by  direct  boiling,  the  after-boiling  and  addi* 
tion  of  water  are  omitted.  The  grain  is  now  allowed  to  separate 
from  the  sub-lye,  and,  if  there  is  but  one  kettle,  it  is  ladled  into 
barrels. 

For  the  second  operation — ^boiling  to  combination — about  100 

pounds  of  tank-lye  of  24°  B.  are  brought  into  the  kettle  for  every 

100  pounds  of  oocoanut-oil.     The  lye  used  for  the  puqiose  is  the 

first  runnings  obtained  by  treating  calcined  soda  with  lime.     Any 

Soap-cuttings  on  hand  are  dissolved  upon  the  lye ;  otherwise  it  is 

allowed  to  boil  up  by  itself.     The  grain-soap  in  the  barrels  is 

then  added  and  the  whole  boiled  thoroughly  through  upon  the 

eombining  lye  until  a  thick,  clear  grain  is  formed,'    The  cocoanut- 

oil,  with  the  exception  of  100  pounds,  is  then  intro<luced,  the 

mass  being  kept  at  a  gentle  ebullition  and  moderately  crutche<l 

to  promote  the  uniform  distribution  of  the  cocoanut-oil  and  rapid 

combination.     After  boiling  for  some  time  longer  the  soap  is 

tested.     If  it  shows  any  sharpness  the  retained  100  pounds  of 

cocoanut-oil  are  addcfl ;  but  if  sharpness  is  wanting,  some  caustic 

lye  of  24°  B.  is  first  introduced  and  boiled  through  with  the 

mass,  and  then  the  coc*oanut-oil.     A  low  perct^ntage  of  combining 

lye  having  been  intentionally  given,  it  may  happen  that  too  little 

sharpness  is  present  if  the  grain  is  so  far  ground  out  as  not  to  Ix; 

able  to  retain  an  excess  of  sharpness.     If,  however,  the  above 

directions  for  boiling  have  been  approximately  followed,  there  is 

but  one  thing  which  may  apparently  be  wanting  in  a  regular 

half-grain  soap,  and  that  is  water.     To  be  sure,  no  diixjct,  valid 
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iiifurmatiou  can  be  pivcu  iu  this  respcft,  but  tho  soap-boiler  ta 
cijnfiilontlj'  proceed  with  fittitifi,  which  is  eS'ectod  with  salt  wate 

The  cuttings  anil  thp  grain  having  boen  boiled  clear  upon  A 
tHiinbining  lye  aud  the  cocoaniit-oil  cvutclied  m  with  niodera 
boiling,  it  ia  not  hkely  tliat  a  frothy  soap  will  be  formed  at  tl) 
stage.  There  may,  however,  be  a  lack  of  water  due  to  evapon 
tion  ;  the  soap  may  be  thin,  which  indicates  that  %ratcr  ift  wnntitij 
Til  such  soap  add  carefully  salt  water  of  5'^  B.,  half  oo\-er  tl 
kettle  and  boil  until  the  soap  ia  bright ;  and  the  thicker  it  boi 
afterwards  the  more  salt  water  (of  10°  to  15°  B.)  miiet  be  oat 
and  t)ie  boiling  continued  with  the  addition  of  salt  water  unl 
the  snap  breake  into  beautiful  light  roses.  A  sample  wb4 
platvd  upon  the  warm  board  covering  the  kettle  should 
warm  for  eome  time,  and  after  (x>ollng  have  a  nnifomi  white  s| 
pearanee  and  break,  not  viscid,  hut  like  (inrd-serap.  It  may  ha] 
pi>n  that  after  adding  5  to  (>  ])er  cent,  of  salt  (of  the  quantity  i 
rocoanut-oil  used)  there  may  show  iCwlf  some  shaqmcss  and  c« 
peipiently  a  slight  forth,  which  is  removed  by  the  addition  of- 
few  pounds  of  cocnsnut-oil  mixed  with  water. 

It  will  frequently  ocoor  that  these  soaps  lie  tliick  and  com] 
iu  the  kettle.  To  such  soap  it  is  best  to  aild  salt  ^vater  of  5"  j 
from  the  start  and  tlicn  proceed  in  the  same  manner  as  befoi 
Furtiier,  the  soap  formed  may  be  visci<l  and  have  a  glassy  a 
peanLiice,  tliough  be  thick  and  free  from  froth.  This  indical 
lack  of  sharpness  and  that  tlie  soap  ueeda  caustic  lye.  Add  'fii 
strong  salt  w;at*r  of  20°  B,,  and  if  the  soup  docs  not  change  ail 
the  addition  of  alioiit  four  per  cent,  of  salt,  add  caustic  lyei 
20^  B.,  but  not  too  much,  so  that  salt  water  may  be  subsequeuf 
used. 

Half-grain  soaps  prepared  with  the  use  of  ctx^ianut-oil  o 
iwiir  much  common  aalt,  but  the  exact  quantity  cannot  be  giv« 
as  it  d^wnds  on  the  content  of  alkalies  iu  tlie  soap.  They  al 
demand  alkaline  carbonates  for  augnicutution  to  order  to  ko 
tiiem  free  from  frotli.  The  addition  of  salt  water  serves  i 
Imrdening,  which  otherwise  would  liave  to  be  eftected  by  mea 
oif  caustic  lye.  In  summer  oven  a  large  quantity  of  carbonal 
ill  the  soap  does  not  matter,  but  iu  winter  it  is  advisable  to  d 
crease  tho  quantity  of  carbonates  as  much  as  pos.sible  and  m 
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ttit  lAslead  in  order  t6  prevent  efflorescence.     The  yield  obtained 

istatia&ctoay  and  couldnot  be  increased  by  another  method  of 

boiling  nor  by-  such  filling  agents  as  talc  and  water-glass.     The 

4Qap  should  not  be  boiled  down  too  much  and  too  firm,  but  when 

tHttling  easily  and  breaking. into  roses  over  the  entire  surface  is 

ibrought  into,  the  frames  and  crutched  until  cooled  to  167°  F. 

The  frames  are  then  lightly  covered.     If  in  the  course  of  three 

ilours  layers  of  flux  lying  closely  alongside  each  other  are  ob- 

fiierved  to  form,  the  frame  is  uncovered  and  the  soap  allowed  to 

Cool  completely. 

By  omitting  the  cocoanut-oil  from  the  above  formula  and  using 
imlm-kernel  oil  alone,  the  behavior  of  the  soap  during  boiling 
differs  somewhat  from  the  preceding,  as  palm-kernel  oil  does  not 
£)rm  as  strong  a  combination  as  cocoanut-oil  and  cannot  stand  as 
much  alkali  and  salt  for  augmentation.  The  process  of  boiling 
is  the  same  as  the  preceding  up  to  the  point  of  fitting  and  short- 
^ening.  To  such  soap  salt  water  of  5°  B.  is  added.  If  changes 
take  place  after  this  addition,  so  that  the  soap  becomes  thinner, 
the  alkali  takes  effect,  and  though  no  sharpness  may  be  percep- 
tible some  palm-kernel  oil,  or,  still  better,  some  cocoanut-oil  has 
to  be  added.  This  strengthens  the  combination  and  the  soap  re- 
covers at  once.  It  will  stand  about  four  per  cent,  of  salt,  and 
this  quantity  and  j)erhap»morc  have  to  be  added  in  order  to  keep 
thesoap  free  from  efflorescence  in  winter. 

By  using  a  smaller  quantity  of  palm-kernel  oil  or  cocoanut-oil 
than  one-half  the  charge  of  fat,  the  boiling  of  half-grain  soap  is 
always  uncertain.  Soaps  firm  enough  for  cutting  can  be  obtained 
by  boiling  with  40  per  cent,  of  iiakn- kernel  oil  or  35  per  cent, 
of  cocoanut-oil,  but  hardening  is  effected  at  the  expense  of  yield. 
Furthermore  the  soap  has  to  be  correspondingly  evaporated.  If 
this  is  not  done  tricolored  soaps  are  formed,  which  though  de- 
rived from  the  same  kettle  show  in  the  frame  the  remarkable 
phenomenon  of  being  firm  and  homogeneous  above  and  below 
and  in  the  centre,  but  dull  and  weak  in  some  places  and  hard 
and  piebald  in  others.  This  is  due  to  the  grain-soap  not  having 
been  entirely  dissolved  and  is  corrected  by  again  evaporating, 
whereby  other  defects  will  show  themselves  and  can  be  remedied. 
Add  also  two  to  three  per  cent,  of  dissolved  salt  to  the  soap,  and 
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shoiitd  thin  ofFbct  t\w  muibiimtiuti  or  fitting  uf^ist  with  pali 
kernel  or  iwvianut-oil  hcHloii  tip  in  water.  Good  soup  shows  h 
little  sharpness  and  ri'main^  (nvf  from  efflorescent*, 

Tho  vield  of  sueh  wtaps  when  freshly  eut  is  satiBfaclory,  t 
ratf  <Io[>ending  on  tlie  evajwration.  Slightly  ovapiirated 
loBP,  howevor,  30  per  oent.  by  after-drying,  and  hence  claims 
frefjnontly  made  on  this  score,  tliongh  the  buyer  may  have 
.satisfied  with  the  appearance  of  the  soap  wlien  first  receive 
Too  strong  drying  out  ia  prevented  by  a<lditiotis  of  water-gla 
and  talc,  but  a  different  manner  of  boitiitg  upon  the  combinii 
lye  becomes  ncttessary,  since  the  latter  has  to  be  raore  oati«atic  wi 
the  use  of  water-glass.  Silicate  of  sodu  exerts  a  stronger  cffe 
than  salt  upon  vasilv  Ixnliog  soap  containing  water,  and  hen 
weak  lyes  should  never  Iw  used,  as  the  water-glass  breaks  the 
op,  a  deftet  which  cannot  be  remedied. 

With  the  formula  previously  given,  except  that  10  to  15  p 
cent,  of  watflr-gla.>is  is  to  be  used,  the  preparatory  boiling  i 
grain  remains  the  sBme,     A  different  lye  is,  however,  used  for  d 
saponification  of  the  coeoamit-oil   or  jtalm-kernel  oil,  for  I( 
pounds  of  oil,  50  poumls  of  tank-lye  of  24°  B,,  and  50  pouni 
of  (»it!itic  soda  lye  of  28'  B.  bfing  taken.     The  general 
in  to  add  the  water-glass  at  once  to  the  lye,  and  after  starting  1 
fire  to  dissolve  upon  the  boiling  lye  containing  the  wat«r-gl 
the  soap-cuttings  and  the  grain.     The  lye  becoming  more  a 
oentrated  by  boiling,  it  would,  however,  be  more  advisable 
first  dissolve  the  cuttings  aud  the  grain  upon  the  lye  and  then  i 
add  the  water-glass  and  allow  the  whole  to  boil  through.     I 
trixlncing  the  palm-kernel  or  coeoanut-oil  into  the  kettle,  ebtiUi 
tion  should  be  onnstantly  kept  up  and  the  crutch  diligently  usa 
The  addition  of  fiit  is  interrupted  as  soon  as  a  otirly,  woolly  soa 
boiling  uniformly  all  over  the  kettic  is  formed;  lOpercent.* 
the  oil  should  be  always  retained-for  the  reason  previously 
tinned.     Test  the  soap  tit  to  liardness  and  touch,  and  if  botli  h 
satisfoctorj-  allow  it  to  boil  quietly  until  no  more  evaporatirtii  >lj 
obser%'ed,  when  the  fitting  is  regulateil  aud  salt  added.     Of  tb 
latter  but  little  is,  as  a  rule,  required,  especially  with  the  nue  n 
palm-keniet  oil.     For  pnlra-kemel  oil  one  perixint.  dissolved 
water  to  "iO"  B,  and  for  eocoanut-cril  thi-ee  per  cent,  can  be 
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widumt  injury.  If  the  soap  is  sharp  it  at  once  boils  thinner,  but 
fecbvers  by  adding  palm-kernel  oil  or  coeoanut-oil.  These  soaps 
must  be  kept  in  constant  ebullition  until  finished,  it  being  difficult 
to  raise-  them  up  again  after  they  have  once  fallen  down  in  the 
kettle. 

The  soaps  may  he  considered  finished  when  they  uniformly 
bwak  into  roses  uputo  the  brim  of  the  kettle.  Fitting  to  touch 
should  be  very  mild  and  scarcely  perceptible.  Except  there  be 
too  much  sharpness  none  of  the  water-glass  is  separated  out. 
Ibis  defect  is  recognized  by  a  sample  not  remaining  piled  up  in 
8  heap,  but  spreading  out  fiat. 

No  one  can  assert  that  water-glass  augments  such  soap,  it  being 
contrary  to  the  entire  manner  of  boiling,  and,  moreover,  it  gives 
a  smaller  yield  than  the  preceding  one,  but  dries  out  only  about 
20  per  cent.  The  soap  is  framed  hot,  thoroughly  and  uniformly 
erotched,  and  tightly  covered. 

With  the  use  of  talc  as  a  filling  agent  the  process  of  boiling  is 
the  same  as  for  the  preceding  soap.  In  working  lyes  of  such 
istrength  as  24°  and  28°  B.,  the  soap  may  l)e  expected  to  be  lacking 
in  water  and  consequently  boil  gray  and  thin.  But  this  need  not 
trouble  the  soap-boiler  much  as  long  as  he  is  sure  of  the  correct- 
ness of  the  process  in  other  respects,  because  the  hot  filling  which 
is  kept  ready  in  a  vessel  standing  alongside  the  kettle  will  intro- 
duce into  the  soap  all  the  water  and  shortening  wanted.  The 
more  such  soap  is  boiled  down  the  better  it  can  be  handled. 
Soap  containing  much  water  cannot  be  filled  during  the  lx)iling, 
as  the  talc  being  too  heavy  falls  to  the  bottom  where  it  creates 
mischief. 

The  filling  is  prepared  by  mixing  with  constant  stirring  100 
pounds  of  talc  with  1 25  pounds  of  hot  water,  and  adding  shortly 
before  use  two  per  cent,  of  salt.  While  one  workman  pours  the 
filling  over  the  soap  by  the  ladleful,  janother  one  stirs  constantly 
to  prevent  the  talc  from  falling  to  the  bottom.  By  the  addition 
of  the  filling  the  soap  should  improve  in  appearance  and  boil 
thinner.  If  it  is  acted  upon  by  the  salt,  it  will  look  brighter 
but- remain  thin.  If  this  be  the  case,  add  carefully  palm-kernel 
oil  or  oocoanutK)il  until  the  soap  becomes  thicker,  and  interrupt 
the  introduction  of  the  filling  as  soon  as  it  is  not  immediately 
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absorbed  bv  tlie  soap,  which  is  rwogniswd  b\'  it  falling  to  i 
bottom  and  scoroliinfi;.     The  soap  is  6aished  as  soon  as  St  ti 
rated,  it  beinj^  possible  to  add  20  per  wnt.  of  talc  in  this  manin 
Thene  8oa)»i  are  also  framed  hot,  criitched  through,  and  tiglitH 
cxjvered. 

Another  kind  of  half-grain  sonp,  preparwl  a<'Cor<ling  to  tHi 
al>ove  formula,  is  augmented  by  crtitt-hing  in  the  filling.  Thfl 
baxe-aoap  is  boiled  in  the  same  manner  as  the  preewlinp,  the  boU- 
ing  to  grain  especially  remaining  the  aan».  For  combining  \ji 
half-tank  Ive  of  24°  B.  and  hatf-eanstic  lye  of  28°  B,  are  ii 
However,  the  flUing  incorporates  itself  with  ease  and  r^;ularit| 
only  in  soap  of  little  yield. 

A  filling  agent  much  in  use,  but  which,  in  our  opinion,  oij 
si'arcely  bo  recommended,  consists  of  two  jiurts  of  crystallize 
soda  and  three  parti«  of  wat«r-gla^.  The  finished  base-soep  n 
mains  standing  for  two  hours,  when  thf  t^rystallized  soda  -^ 
thrown  into  the  hot  soap  and  crutchetl  thn.iugh.  When  it  is  ol 
wrved  that  all  the  cr\-9tals  are  dissolved,  which  requires  buf^ 
ishort  time,  enttching  is  continued,  and  the  water-glass  sprinkle' 
iiver  the  soap  by  means  of  a  watering-pot  and  combined  with  1 
III  this  manner  soaj^s  of  a  fair  ({Uality  are  sometimra  obtsiiK<l 
but  frequently  the\"  turn  out  faulty,  the  upper  and  lower  layel 
being  deteetive,  and,  moreover,  they  are  inclined  to  efflorescewK 
in  winter.  Manj-  Hoaji-lMjilera,  after  adding  the  cryftallizcd  sod 
and  water-glass,  crntch  in  talc  and  rice-flour.  Stir  together  in  H 
little  water  as  possible  (about  80  parts  of  water  to  1(X)  of  flom 
)  part  of  tale  and  2  of  rieo-flour  and  add  to  the  niixtnre  20  pa 
wnt.  of  wflter-gla-Js.  This  flour  and  talc  tilling  is  only  addflj 
after  the  baso-soap  has  lieen  made  "sick,"  as  it  In  called,  by  tJi 
crystalliiied  soda  and  water-glass.  With  con-ect  proportions  tfa 
soap  is  considerably  augmented,  the  Hour  fomiing  the  paste  whiC 
holds  the  mass  togetlier.  The  soaps  have  a  jieculiar  feel  whi: 
freshly  cat,  but  improve  considerably  bj'  storing.  Cnttinga  cwn 
taining  flour  being  difficnlt  to  utilize  this  process  is  not  wd 
adapted  for  large  factories. 

Another  process,  which  is  still  mnch  in  use,  of  preparing  half 
graiu  soap  according  to  the  al)o\-e  (orniula  is  as  follows:  TTii 
soaji-GUttings  are  allowed  to  dis'wive  n|nin  tnnk-lye  of  about  29* 
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to  23^  B,    The  ooooanut-oil.  or  palm-kemcl  oil  is  then  added 

tnd  boiled  to  a  paste-soap  free  from  froth.     The  graiu  is  next 

^ded  and  thoroughly  boiled  through.     The  soap  is  finally  filled 

^th  one  of  the  filling  agents  previoasly  described.    As  a  rule 

such  soaps  are  too  sharply  fitted,  especially  when  the  grain  has 

fc>e«i  boiled  with  strong  lye.     This  is  remedied  by  the  addition 

^f  palm-keniel  or  cocoanut-oil. 

The  oldest  and  simi^est  method  is,  no  doubt,  to  boil  the  larda- 
^^^ous  fats  to  grain  with  tank-lye  of  12°  to  13°  B.     The  mass  is 
'^Hiiled  while  in  paste  for  a  considerable  time,  thus  insuring  the 
^^^ponification  of  all  the  fat,  and  when  a  cooled  sample  shows  con- 
^istency  and  b^ns  to  wet  when  pressed  between  the  fingers,  it  is 
^^ted  out  with  5  to  7  per  cent,  of  common  salt.     The  exact  quan- 
^ity  of  salt  required  for  separation  cannot  be  given,  as  it  depends 
^^D  the  various  fats.     Separation  with  salt  being  effected,  boiling 
is^  continued  for  at  least  one  hour,  and,  if  necessary,  suflicieut 
>.vater  added  to  liquefy  the  grain.     After  this  the  grain  frequently 
rlraws  together  with  the  lye,  the  entire  soap  becoming  pasty. 
Hence  close  attention  has  to  be  paid  to  the  boiling  of  the  grain, 
and  samples  taken  with  the  spatula  and  tested  whether  the  sub- 
lye  18  clear  ;  otherwise  boiling  has  to  be  continued  until  this  is  the 
case.     Salt  dissolved  in  water  is  then  added.     In  case  the  fats 
are  strongly  colored  and  yield  the  coloring  matter  to  the  8ul)-lye, 
the  latter  may  be  drawn  off*  or  pumped  out,  but  it  is  seldom 
necessary^as  half-grain  soaps  are  of  a  sufficiently  light  color  even 
when  the  grain  is  boiled  only  upon  one  water.     The  second  water 
18  only  boiled  upon  salt  water,  /.  e.,  sufficient  salt  is  added  to 
prevent  the  liquefied  soap  from  becoming  pasty.     The  grain-soap 
is  covered  warm  and  allowed  to  settle. 

In  the  meanwhile  a  paste-soap  is  prepared  from  cocoanut  or 
palm-kernel  oiL  For  100  pounds  of  oil,  100  pounds  of  tank-lye 
of  22°  to  23°  B.  are  brought  into  the  kettle,  and  after  allowing 
the  soap-cuttings  to  dissolve  upon  it,  3  per  cent,  of  common  salt 
is  added.  Moderate  ebullition  is  now  kept  up  and  the  cocoanut- 
oil  gradually  introduced  and  crutched  in.  The  whole  is  then 
allowed  to  boil  up  until  any  froth  formed  has  disappeared.  The 
iise  of  more  lye  is  not  advisable,  the  quantity  given  sufficing  in 
most  cases.     If,  however,  the.  lye  is  not  sufficiently  caustic,  the 
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paste  may  Itocome  thick  and  pappy.  I"  tliie  case  lyo  of  22° 
is  added  until  a  thin,  bright  puste  is  formed.  If  the  first  Id 
suffices,  250  pounds  of  potash  solution  of  10°  B.  are  poured  o 
the  mass,  and  after  alloiving  the  whole  to  boil  through,  the  f 
noce  door  is  opened  and  the  previously  prepared  grain  crutc! 
into  the  hot  pa'<te-tioap.  The  addition  of  grain  may  be  i 
rnpted  as  woon  as  a  thick  soap  is  fornie<l.  The  less  graJu 
crntched  in  the  higlier  the  yield. 

It  is  jKiesible  that  such  soap  may  turn  out  well  without  i 
lating  the  fitting,  but  it  is  best  to  be  guided  by  samples  t 
BDoo  as  the  soap  bc^ns  to  develop  net-like.  If  the  fnaropl 
glassy  but  firm,  sajt  i»  wanting ;  if  glassy  and  soft,  fitting  1 
Soap  reQiainin)r  thin  b  too  sharp,  and  thick  soap  remaining  si 
but  shoning  sharpness,  lacks  water.  If  obliged  to  add  anTthil 
to  soap  thus  crutclicd  together,  it  is  advisable  to  do  it  as  warm  ■ 
]M)sgible,  and  even  with  the  furnace  door  open  keep  up  snfliciei 
fire  for  the  bottom  of  the  kettle  to  remain  hot.  In  the  woi 
allow  the  soap  to  boil  up,  and  in  order  to  ctfect  this  with  gre 
ease,  gradually  add  water  and  fit  the  soap  quite  mildly. 

If  water-glass  is  to  be  used  for  such  soaps  the  prooess  of  t 
ing  remans  the  same,  but  caustic  lye  of  24*^  B.  (100  ] 
lye  for  100  pounds  of  oil)  is  taken  for  preparing  the  eocoannt-o 
paste-soap,  and  after  allowing  the  .soap-cuttings  to  dissolve  upon 
it,  the  water-gln&t  is  added.     The  cotroanut^oil  having  combined, 
twre  must  be  had  to  see  that  there  is  sufficient  sharpness,  other- 
wise the  water-glass  will  separate  out.     The  use  of  earlxmated 
lye  cannot  be  recommended,  but  about  100  pounds  of  siilt  xvater 
of  12°  to  15°  B.  may  be  added  to  the  finished  paste-soap. 
urut(4iiiig  in  of  tiie  gmin  Into  such  piuitc-soape  must  be  carefii 
executed,  tlumgh  actually  only  two  defeets  eun  m^ur.     If  t 
soap,  after  adding  grain,  beoumas  glassy  or  viscid,  lye  is  wanlinl 
and  should  be  added  as  quickly  as  possible.     If  tlie  soap  remailj 
thin  and  will  not  develop  net-like,  it  is  t«o  sharp,  and  meltjt 
j>alni-kernel  oil  or  cocoonnt-oil   has  to  lie  crutched   in.     It  j 
always  best  first  to  make  a  test  on  a  snull  scale.     Fifty  potuid 
of  paste-soap  must  altsorl)  with  ea.«e  and  avidity  50  pounds, 
gniiu-soap,  forming  a  net-like  mass  remaining  warm  for  son) 
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time.    The  cooled  sample  should  be  white  and  hard  and  not 
^Tscid,  but  break  off  short  like  cunl-soap. 

In  adding  the  grain  to  tlie  boiling  paste-soap  the  same  diree- 
tioDs  have  to  l)e  observe^!,  fitting  being  regulated  as  ranch  as 
l>ossible  before  the  addition  of  all  the  grain. 

In  the  preceding  it  has  been  endeavored  to  describe  the  various 
methods  of  boiling  with  one  and  the  same  formula.     We  would 
remark  that  it  is,  without  doubt,  the  best  formula  for  lialf-grain 
soap,  since,  on  account  of  the  higli  i>ercentage  of  tallow-like  fats 
used,  the  resulting  product  may  be  classed  among  curd-soaps  pre- 
pared according  to  the  old  German  fashion.     There  are,  of  course, 
otlier  fats,  especially  those  of  a  softer  consistency,  which  can  be 
ased,  but  care  must  be  had  not  to  take  too  much  of  them.     An 
examination  of  the  grain  is  always  the  best  guide  of  how  far  the 
soap-boiler  can  go  with  such  additions.     There  is  a  series  of  soft 
fats,  such  as  cotton-seed  oil,  peanut-oil,  sesame-oil,  and  also  horse- 
fiit,  from  which  curd-soap  of  a  tolerably  firm  cut,  with  a  yield  of 
from   146  to  150  per  cent.,  can  be  boiled,  but  as  soon  as  it  is 
ground  it  becomes  soft. 

Formerlv  the  followins:  formula  was  much  liked  and  mav  be 
recommended  when  good  fats,  tallow,  and  palm-kernel  oil  are 
cheap.  The  fats  are  proportioned  according  to  their  consistency, 
and  may  be  replaced  by  others  of  the  same  consistency,  for  in- 
stance, bone-fat  by  glue-fat,  cotton-seed  oil  by  peanut-oil  or 
horse-fat,  tallow  by  i)alm-oil,  etc. 

Bone-fat  500  pounds,  tallow  400,  cotton-seed  oil  100,  j)alin- 
kemel  oil  700. 

The  tallow  and  bone-fat  are  boiled  to  grain,  but  the  cotton- 
seed oil  only  in  case  it  is  imj)ure  or  strongly  colored. 

The  fear  that  with  the  use  of  a  high  |)erccntage  of  bone- fat  or 
glue- fat  an  irregular  separation  of  lye  may  take  place  in  boiling 
to  grain  is  justified.  This  evil  may,  however,  be  obviated  by 
bringing  first  the  boiling  lye  into  the  kettle  and  adding  four  to 
five  per  cent,  of  common  salt.  After  heating  to  effect  a  quicker 
solution  of  the  salt,  the  bone-fat  is  introiluced,  boiled  through, 
and  then  the  tallow.  Should  it,  however,  happen  that  the  lye 
<loes  not  separate  after  adding  the  salt,  introduce  100  pounds  of 

jialm-kernel  oil  and  add  10  to  12  pounds  of  salt. 
25 
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Fats  boil  well  upon  lyes  from  lyes  of  oiird-«oaps  npoo  a  pr^ 
cipitate  of  paste,  their  use  serving  a  double  purpcjee :  the  eliarp- 
ness  is  utilized  and  the  lye  rendered  elear.  For  the  prepuratoiy 
boiling  to  grain  use  tank-lye  of  13°  to  14°  B.,  whn*h  is  almost 
entirely  eaustic,  or  only  pure  ejiustic  soda  lye  of  12®  to  13"^  B., 
and  boil  with  the  addition  of  water  until  a  briglit,  thoroughly 
ground-out  grain  is  formed  and  the  lye  nins  off  clear.  As  the 
quality  of.  bone-fat  and  glue-fat  varies  very  much,  they  fie- 
fluently  containing  dirt  and  water,  the  exact  quantity'  of  lye  re- 
(piinHl  for  saponification  cjumot  l)c  given.  The  soap-boiler  may, 
however,  proceed  in  the  reverse  order  and  bring,  for  instance,  for 
the  IKK)  pounds  of  fat,  1800  pounds  of  lye  of  12°  to  13°  B.into 
the  kettle,  and  when  he  finds  non-utilized  sharpness  to  \ye  present 
add  fat  which  will  readily  incoriM)rate  itself.  The  content  of  dirt 
and  water  can  then  at  the  same  time  lie  approximately  calculated. 

Though  the  fornuda  cidls  only  for  20  i)er  cent,  more  of  com- 
bining fat  than  the  pn'ceding  one,  a  different  ctmibining  hne  i? 
nevertheless  reipiired  in  order  to  effect  the  saponification  of  the 
palm-koruol  oil,  which  belongs  to  the  fats  which  can  only  be  «- 
)w)nifi(»d  with  puiv  caustic  lyes.  Take  500  jMnuids  of  tank-lyo 
of  24°  B.  and  200  jmunds  of  pure  caustic  lye  of  25°  B.,  dissolw 
upon  it  the  soap-cuttings,  ad<l  the  grain,  and  l)oil  until  a  clear 
ffrain  free  from  iroth  lies  in  the  kettle.  To  manv  a  one  this  mav 
seem  .a  singular  requirement,  but  there  are  gocnl  reasons  for  it. 
lender  different  conditions  grain-soaps  boiled  from  fats  giw 
varying  results,  one  of  the  injurious  ones  Ixnng  that  frequently 
a  defective  separati<»n  of  the  sub-lye  in  a  hot  state  takes  place. 
By  adding  such  wet  grain  to  the  coml)iiu*ng  lye  in  the  ketde, 
nuich  saline  lye  is  intro<luce<l,  the  result  being  a  saline  augmenta- 
tion which  subs(H|uently  is  frcf|Uontly  fabd  to  success.  Howewr, 
l>y  evaporation  the  lyes,  though  saline,  are  sufficiently  i^nren- 
trated  to  enh»r  into  correct  saponification  with  the  palm-kemel 
oil.  The  content  of  sidt  does  no  harm,  it  even  belongs  to  every 
half-grain  soa]>,  but  care  nuist  be  had  not  to  add  sul)sequently 
carbonate<l  Ive  or  salt.  It  is  still  l)etter  and  more  rational  to 
fiave  always  a  supply  of  cold  grain  on  hand,  as  it  not  only  fSMOi- 
tatesthe  entire  work,  but  makes  it  i)ossible  to  l>oil  at  any  moment 
half-grain  soap  in  one  kettle,  whereas,  if  the  grain  is  boiled  on  tie 
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dsvf  two  kettles  are  required  or  the  ^rain  has  to  he  ladleil 

*0t  .  Discharging  or  pumping  out  the  sub-lye  does  not  siiffiee, 

i^ecuise  all  9uch  fate  as  bone-fat  or  glue-iht  de])osit  a  strong  .slinie, 

^kidi  adheres  so  tightly  to  the  bottom  of  the  kettle  that  it  c»an 

^'^ly  be  removed  by  scraping. 

Keeping  grain  on  hand  is  so  convenient  that  it  will  not  be 
thriven  up  when  once  intro<luoed.     The  process  of  preparation  is 
*te  follows :   All  sub-lyes^  or  lyes  derived  from  soaps  upon  a  pre- 
^pitate  of  jiaste  and  containing  no  resin,  are  left  in  the  kettle, 
^nd  1000  to  2000  pounds  of  fat,  ac^eording  to  what  may  be  re- 
<)airedv  added.     As  soon  as  the  mass  lK>i1s,  caustic  soda  lye  of  14^ 
%^o  15°  B.  is  introduced  until  it  is  noticed  by  the  grain-soap  show- 
ing pressure  that  all  the  fat  is  saponified.     Asa  rule  these*  ^rain- 
^oaps  do  not  boil  to  paste,  the  lyes  from  soaps  upf>n  a  prc»f^ipitate 
^f  paste  containing  sufficient  salt  to  prevent  it.     lUit  even  with- 
out such  lyes  the  c*onversi(m  of  the  fats  into  such  soap  is  of  ad- 
•  iraotage,  since  it  prevents  loss  by  leakage  of  barrels,  etc. 

The  finished  grain  is  best  brought  into  small,  low  sheet-iron 

boxes,  about  5  feet  long,  2J  feet  wide,  and  5J   inches  high,  in 

-which  it  becomes  cold  overnight.     It  is  then  cut  into  slabs,  which 

are  stored  away,  each  kind  of  grain  by  itself,  so  as  not  to  create 

confusion  wh»i  -vields  are  to  be  calculated. 

•r 

The  cold  grain  is  brought  together  with  the  soap-cuttings  upon 
the  combining  lye,  and  as  it  dissolves  as  (juickly  jis  the  latter 
there  is  no  loss  of  time.  Another  advantage  is  that  each  day  a 
boiling  of  half-grain  soap  <»an  be.  finished  in  one  and  the  same 
settle,  which  cannot  he  well  attained  in  anv  other  manner. 

By  using  such  cold  grain  one  is  sure  of  the  lye  adhering  to 
Warm  soap  having  settled.     About  two  per  cent,  of  salt,  if  not 
^ready  added  to  the  combining  lye,  is  then  intro<luced,  next  thr 
<iotton-eeed  oil,  together  with   100  pounds  of  lyo  of  24^  B.  n^ 
Quired  for  its  saponification,  and  the  whole  boiknl  thoroughly. 
In  this  manner  the  c»otton-seed  oil  is  Iwst  decolor! z(^l  and  ren- 
dered inodorous,  and  also  loses  its  property  of  later  on  ])roducing 
Spotted  soaps.     Finally  the  palm-kernel  oil  is  intnHluci*il,  and 
allfywed  to  combine  UTth  moderate  ebullition  and  assistance*  with 
Ae  crutch.     When  the  soap  boils  high  and  uniform,  it  is  tested 
asto-fit. 
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All  su per (i nous,  jirwnatitTO  (lo<it«riiig,  especially  witli'  so-adlt^l 
shortening  agents,  should  be  let  alone.  If  the  test  shows  thi- 
soap  too  sharp,  add  (.'arcfnlly  palni-lcernel  oil  provionsly  Btimd 
ill  water  (TOO  poimdM  of  oil  in  100  iwunds  of  hot  water);  if  it  in 
viscid  iuiil  (lull,  sprinkle  cauKtie  soda  lye  of  2^°  B.  in  small  por- 
tions over  it.  It  may  further  happen  that,  tliougli  the  soap  1h«1-* 
high  and  bright,  a  L-ooJed  sample  is  not  white  Init  coloi-od.  Sudi 
soap  FEXjuirpfi  sborteniiig,  which,  in  the  winter  niontli.-j,  has  to  Ir 
effectftl  with  salt.  Disnolvc  10  pounds  of  salt  in  'Jdiwundsof 
hot  wati'r,  and  gradually  add  the  sohilion  until  the  .-Minp  breaks 
into  white  curly  roses  all  over  the  kettle  and  "  dies  o£f "  white. 
As  a  rule  such  soap  Eton's  sharpness  after  adding  the  salt  water. 
Should  this  be  the  cage,  introduce  more  palm-kernel  oil  stirred  in 
-Avater.  For  the  summer  mouths  soda  or  potash  solution  may  be 
used  besides  salt,  whereby  the  yield  is  increased  and  rapid 
drying  out  decreased.  ■ 

This  soap  being  boiled  without  filling,  strong  evaporation  'is 
not  required  ;  hence,  if  too  much  water  has  been  lost  by  evapora- 
tion, it  is  best  replaced  by  diluting  the  salt  solution.  These  soaps, 
which  are  thinly  fluid  as  compared  with  those  filled  with  ivater- 
gUiss,  work  very  quickly  in  the  frames,  and  hence,  if  allowed  to 
stand  hot  and  covcreti,  defective  and  distorted  flux  would  be 
formed.  They  are  therefore  several  times  crutched  in  the  frames 
and  tightly  covered.  Such  sua[)s  are  decidedly  the  best  as  re- 
gards appearance,  are  salable  as  soon  as  cut,  and  give  a  greater 
yield  than  can  be  obtained  from  the  formula  by  lx>iliug  in  any 
other  manner. 

C'ocoauut-oil  gives  moi'e  s<)lid  soaps  and  forms  a  stronger  com- 
bination than  jialin-kerncl  oil,  also  transferring  these  properties 
to  5oa[>s  in  tlie  pi-cjKiration  of  which  it  is  only  partially  used  or 
as  a  combining  fat.  In  half-grain  soaps  the  particles  of  soap 
must  pos^^css  a  <'ertain  mobility,  so  that  the  formation  of  flux  may 
take  j»lace.  This  is  effected  by  the  addition  of  salt  solutions, 
altout  i'2  i»er  cent,  of  salt  being  requinil  when  the  proportion  of 
<wcoanut-oil  to  other  fats  is  as  7  :  U).  liy  the  addition  of  siidi 
large  jverc-entage  of  salt  tlie  iwulting  i/tmyt  is,  however,  rendered 
■-•mgh  and  hard,  which  is  niodilied  by  the  use  of  fiits  of  softer 
consistenev. 
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:  By  boiling,  for  instance,  600  pounds  of  bone-fat  or  gliic-fat, 
200pounds-of  cotton-seed  oil,  2(X)  [wunds  of  liorse-fat,  and  700 
pounds  of  cocoanut-oil,  soap  with  a  firm  cut  can  be  obtained. 

The  boiling  to  grain  is  effected  in  the  same  manner  as  pre- 
▼iously  described,  bnt  a  different  combining  lye  has  to  be  ased, 
kalf  tank-lye  of  24°  B.  and  half  caustic  soda  lye  of  28°  B.  being 
employed.     If  the  ootton-seed  oil  is  not  boiled  to  grain,  the  same 
'ye  is  used  for  its  saponification.     For  the  formula  given  450 
pounds  of  tank-lye  of  24°  B.  and  the  same  quantity  of  caustics 
«)da  lye  of  25°  B.  are  required.     The  lye  is*  i)rought  into  the 
kettle  together  with  5  per  cent,  of  the  cocoanut  oil  of  salt  (in  this 
case  35  pounds),  and  after  dissolving  the  grain  and  soa{>-cuttings 
upon  it,  the  larger  portion  of  the  cocoanut-oil  h  introduced  with 
moderate  boiling,  and  the  establishment  of  combination  assisted 
with  the  crutch.     Of  the  700  pounds  of  cocoanut-oil  prescribed 
in  the  formula,  at  least  50  pounds  are  reserved  for  subsequent 
correction  in  fitting.     Su(»h  soaps,  as  a  rule,  rise  beautiful  and 
bright,  and  during  ebullition  show  all  the  properties  of  a  well- 
boiling  half-grain  soap.     Salt  water  shouhl,  however,  be  always 
kept  ready  and  added  in  case  the  formation  of  a  more  viscid 
amibination  is  observed.     As  above  mentioned,  such  soaj)s  will 
stand  from  10  to  12  per  cent,  of  salt,  and  it  may  be  added  until 
it  is  observed  to  produce  an  eflfect  by  the  soap  boiling  lighter  and 
thinner.     If  an  excess  of  sharpness  is  noticed,  try  to  fix  it  by  the 
addition  of  the  rescrv(»d  cocoanut-oil,  and  if  this  does  not  suffice 
add  more  oil  mixed  with  hot  water  until  the  soap  boils  light  and 
a  sami>lc  cools  slowlv.     No  more  carbonated  Ivc  than  that  con- 
taincd  in  the  combining  lye  is  used  in  winter,  though  in  summcT 
the  soaps  will  stand  more  of  it,  calcined  soda  being  frc(|uently 
soattercKl  over  the  boiling  soap  for  shortening.      Such  nulical 
means  should,  however,  l)e  onlv  used  when  absolutclv  necessary 
and  water  is  to  be  withdrawn  from  a  weak,  thin  soaj). 

By  iLsing  the  same  proj>ortions  of  fat  (10  :  7),  with  the  excep- 
tion that  a  portion  of  the  cocoanut-oil  is  replaced  by  palm-kernel 
oil — say  400  pounds  of  palm-kernel  oil  and  l\0()  pounds  of  (H)coa- 
nut  oil — the  other  fats  nnist  be  taken  into  consideration  if  the 
soap  is  to  be  firm  in  cut  and  salable. 

Tlie  following  formula  may  serve  for  the  purpose :  Bone-fat 
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«(H)  {H'lindf',  laiiJiUHioiis  fats  2(X),  ltom&-fitt  or  cotton-Seed  (ill  5 
{luIni-koriK-l  oH  4(K1,  oooohm it-nil  3IK). 

Tiie  jirof^iis  of  boiliii[;  to  jiraiii  is  llie  same  as  for  tlie  preoedM 
fiii'iiiiilii)4,  the  same  ouinl>in!iig  lye  l>ein};  also  nse«l,  or  it-might'1 
iiiodifieH  ill  so  far  as  to  take  oOti  pniihds  of  taiik-lye  of  24'^ 
HiiJ  41M)  iHiiiiiils  (if  cuiistiL-  SHtda  lye  of  24^  B.  The  soa{>-cntririj 
Hiid  jiniiii  are  dissulvet!  ujioii  the  lye,  the  cottoii-swed  oil  t 
boiled  at  the  same  time.  If  t-he  eocoantit-oil  is  first  brought  i 
(he  kettle,  5  per  cent,  of  salt  may  be  safely  added  to  the  If 
As  in  the  preccdinjf  process,  50  pounds  of  [Ail  in -kernel  oil  i 
re.iervnl  and  the  rest  of  the  ojieration  (Mrried  out  in  the  h 
rannncr,  Rv  suffieientlv  shortening  the  soap  with  salt  it  is  ti 
ctharp  and  remains  free  fi-ora  effloresrvnce  in  the  severirst  v 
but  it  must  be  crutehed  in  the  frame.  Frequently  it  lies 
in  the  frame,  as  if  eooled  too  much.  This,  however,  is  only  i 
txptive,  the  soap  when  covered  becoming  again  heated. 
<!riitelied  nntil  it  shows  a  temperature  of  171.5°  F,,  at  whteh'l 
forms  best. 

For  the  maniifaWurt  of  haU'-graru  soap  aoeordiug  to  the  fiillov^  _ 
ing  formula;   Ijardaeeons  fats  40(J  pounds,  bmu^^t  (i<K),  and 
palm-fcemel   oil    7U(),  with   about  15  per  cent.  lif  \vater-j;lnss 
tilling,  the  lardaeeuus  &ts  and  boiie-fut  are  lirst  lioiled  to  ^raiii 
upon  timslic  lye  of  13°  to  14*  B.     The  combining  lye  for  t 
palm-kemol  oil  eonsists  of  20<J  pounds  of  tank-lye  of  24"  B.  a 
500  pounds  of  cau^ie  stxla  lyp  of  2o°  B.     Alter  dissolving  i 
Hoap-t:nttings  mid  the  grain  uiJon  the  lyo,  about  100  poitndH*J 
wiiler-glass  arc  acided  and  allowwl  to  boll  through.     Mode? 
ebullition  being  kept  up,  the  piilra-kernel  oil  is  tlien  introduce 
reser^'ing,  howevor,  too  pounds  of  it.     The  soap  beinjj  umfom 
boik-d  through,  it  is  tested  ^vhethe^  it  has  sufHcieut  lye-pu*er  i 
absorb  the  rest  of  the  patni-kemel  oil:     If  sneh  l>c  mrt'thec 
about  2  per  eeiit.  of  salt  (in  this  ease  14  [MUinda)  (li)>^lve(]  ( 
water   is  added    in   portions,   but   never  at   once.     This   h^i^ 
boiled  through  and  still   u(t   lye-sharpness  ohserv(d,  abont   i 
p(iun(li4  of  ruiistie  sfnla  lye  of  2-5°    B.  ai¥  added  and  then  I 
palm-kernel  oil.     As  a  rule,  half-grain  soaps  show  pereeptiii 
slmrpnesi!  afl4>r  the  addition  of-sult,  a  pn^if  that  the  salt  eoni 
meiices  to  act,  and  hence  greaf  care  has  to  be  exerdseJ  En  t 
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fi^ither  ad(lition  of  salt  solution.  All  the  palm-kernel  oil  being 
in  the  kettle,  and  the  soap  boiling  high  and  Jight,  tlue  fit  is  so 
jn^Iated  as  to  shorten  either  with  salt  water  or  carefully  using 
caustic  lye  of  24^  B. 

t  OqIv  in  care  cases  can  solutions  of  the  carbonates  of  the  alka- 
ii^be  added  to  such  soaps  boiled  witli  water-glass,  and  to  judge 
of  the  necessity  of,  such  addition  requires  experience.  The  soap 
must  boil  light  and  break  into  roses  over  the  entire  kettle.  The 
samples  must  not  spread  out  flat,  but  when  cold  still  show  the 
rings  of  the  heaping. 

Half-grain  soaps  boiled  from  1000  pounds  of  good  bone-fat 
and  700  pounds  of  palm-kernel  oil  are  aL«o  filled  with  talc. 

The  grain  is  boiled  upon  lye  of  13^  to  14°  B.,  to  which  about 
eight  per  cent,  of  salt  (in  this  case  80  ])ounds)  is  at  once  added, 
by  which  the  formation  of  a  paste-soap  is  prevented,  whit^i  later 
ou  could  not  be  separated  by  means  of  salt.  Such  grain  boiled 
from  bone- fat  alone,  is  generally  bright  and  an  addition  of  water 
is  seldom  required. 

The  combining  lye  for  the  palm -kernel  oil  consists  of  500 
.pounds  of  tank-lye  of  24°  B.  and  200  pounds  of  caustic  soda  lye 
of  25°  B.  If  soap-cuttings  containing  talc  are  on  hand,  it  is  ad- 
visable first  to  bring  the  lye  U)  ebullition,  the  kettle  being  cov- 
ered, and  then  dissolve  the  cuttings  upon  it,  this  preventing  the 
talc  from  settling  solidly  on  the  bottom  of  the  kettle.  The  palm- 
kernel  oil  is  then, added,  assisting  with  the  crutch  and  boiling  in 
as  thickly  as  possible.  Stir  the  talc  in  hot  water  to  a  homogene- 
ous paste  and  shortly  before  using  it  add  two  per  cent,  of  salt : 
100  pounds  of  talc,  100  pounds  of  hot  water,  and  4  pounds  of 
rialt  dissolved  in  20  pounds  of  hot  water  cxmstitute  the  filling. 
Pour  some  of  the  solution  over  the  boiling  soap  and  crutch  in  so 
as  to  etfect  a  uniform  distribution  as  quickly  as  possible.  To  a 
healthy  and  lightly  boiling  half-grain  soap  the  filling  can  only  Ix^ 
added  w^ith  great  care,  it  being  necessary  to  allow  the  water  ad- 
hering to  the  XjuXq  to  evaporate  before  introducing  a  fresh  porti(m 
of  the  filling,  as  otherwise  the  talc  falls  down  and  burns  fa^^t  to 
ihCi  bottom  of  the  kettle,  which  causes  hard  dots  in  the  soap. 
The  filling  incorporates  itself  with  greater  ease  in  an  over-evapo- 
rated soap,  and  hence  soap  lacking  water  can  be  improved  by  it, 
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tbe  odtliDg  nf  it  bping  intcrrjiptwl  un  soon  ns  the  soap  boils  lighl 
and  high.  The  fit  lias  dow  to  lio  ti'Htt-d,  If  the  ii'ldititin  of  talt 
afiects  the  eomliiiintjon,  jwiir  mclttHl  paliii-kcriH'l  oil  over  the 
MMip,  and  if  it  heoomes  thickor  more  of  tht-  fillriij;  may  Iw  tntro 
diiced.  It  16  imptxwiblc  t»  )<t«ito  tlio  quantity  of  filling  half-grain 
soap  will  tnkc  up,  it  dL>{H.>iKtiDg  (>iitircly  i>n  the  (juimtity  uf  i^U 
sohition  it  will  alMorh,  bceiLusG  tho  tnlc  'wwW  is  au  entirely  UKlif- 
ferent  body  tJiHtmU  the  swip. 

From  a  idrnbinatlon,  in  which  the  i)ast£- forming  futs  aretothe 
others  as  7  -.](),  n  eiuip  firm  in  cut  can  also  \x  obtained  witli  15 
per  cent,  ol"  *vntflr-^lRss. 

By  takin^r,  I'nr  inntanw,  o(K)  pounds  of  bone-fat,  gliie-fa(>or 
lard,  200  puriiitls  of  cotton-w-ed  oil,  sesame-oil,  or  pcannt-i>il,  300 
pounds  of  tiillmv  or  palni-oil,  4l)lt  juniiids  of  pylni-keme!  oil. 
and  300  pounds  of  cocoanutK)il,  the  500  pounds  of  bone-fat  and 
300  jwundB  of  tAllow  alone  are  boiled  to  grain,  while  the  cottonr 
seod  oil  is  brought  into  tbe  kettle  together  with  the  combining 
lye.  If,  however,  the  cotton-seed  oil  is  replaced  by  sesame-oil  o^ 
peanutroii,  the  latter  can  be  boiled  to  grain  t<^ether  wHh  Che 
bone-fat  and  tallow. 

For  combining  lye  for  400  pounds  of  palin-kerncl  oil,  300 
jwunds  of  cocoanut-oil,  and  200  pounds  of  TOtton-seed  oil,  about 
!MX)  pounds  of  caustic  s<Kla  lye  of  25°  B.  are  required.  The 
,soap-OTit tings  having  been  dissolved  upon  the  lye,  the  ootton-seed 
oil  and  the  grain  are  introduceil.  When  the  whole  is  thoroughly 
boiled  through  100  to  130  pounds  of  water-glass  are  added,  and 
after  again  allowing  tlio  ma,«s  to  Iwiil  up  scatter  2o  poim<ls  of  salt 
over  it,  and  then  add  first  the  cocoanut-oil  and  next  300  inmnds 
of  palm-kernel  oil,  reserving  the  remaining  100  )>ouiid.s  for 
ftitnre  use.  When  the  soap  boils  up  thick  and  curly,  it  is  tested 
as  to  whether  it  contains  suFBcient  sharpness  to  allow  of  the  iii- 
trodiiction  of  the  reserve*!  100  ixtumls  of  i»alui-kcriicl  oil,  and  if 
such  be  the  case  it  is  addol  in  (wrtions.  If  on  tt^tJug  tlic  soap 
the  sanijiles  are  found  to  lK?come  glassy,  salt  Is  wanting  and  has 
to  Im"  ad(ie<l  in  the  form  of  a  solution  of  20°  B.  until  the  soap 
loses  this  |in>(M?rty.  In  doing  this  sharpness  will,  however,  ap- 
pear, which  is  iientraliztHl  by  tbe  addition  of  i>alm-kernel  oil, 
The  fit  is  ri-gulated  only  after  the  entire  quantify  of  reserved 
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polm-k^rnel  oil  is  In  the  kettle.  Such  soap  mast  boil  high  and 
light,  otherwise  ^vater  is  wanting,  the  addition  of  which  is  readily 
accomplished  if  weak  salt  solutions  can  be  used.  But  if  a  sam- 
ple cools  off  like  grain-soap,  no  more  salt  solution  can,  as  a  rule, 
be  introduced^  bnt  the  soap  will  take  up  water,  of  which,  how- 
ever, no  more  than  is  absolutely  ne(;essarv  must  bo  added.  If 
the  water-glass  remains  unaltered  in  the  soap,  sufficient  lye  is 
present  even  if  sharpness  is  not  plainly  observed.  Hanlening  is 
effected  by  salts  and  light  boiling  by  the  addition  of  water.  In 
ca«^  the  samples  do  not  heap  up  in  a  pile  but  spread  out  flat, 
palm-kernel  oil  has  to  be  added,  though  frequently  only  a  small 
cjuantity  is  requii'ed.  The  finished  healthy  soap  boils  uniformly 
over  the  entire  kettle  and  breaks  into  roses  up  to  the  rim. 

If  talc  is  to  l)c  used  for  filling  and  a  |X)rtton  of  the  |>alm- 
keniel  oil  to  be  replaced  by  cocoanut-oil,  fats  of  a  softer  consist- 
ency than  l)one-fat  can  lie  employed,  talc  filling  and  tallowy  fats 
giving,  in  the  presence  of  cocoanut-oil,  rough  and  brittle  soaps. 
The  following  may  serve  as  a  formula :  Bone-fat  600  pounds, 
horsefat  200,  cotton-seed  oil  200,  co(H)anut-oil  400,  jxdm-kernel 
oil  300. 

The  600  pr)unds  of  bone-fat  and  200  pounds  of  horse-fat  are 
I)oi)ed  to  grain  upon  tank-lye  of  13°  B.,  to  which  four  to  five 
per  ci^nt.  of  salt  has  been  addofl,  the  result  lx»ing  a  light  soap 
fnmi  which  the  lye  subsides  well.  Ai'ter-grinding  with  water  is 
seldom  w^quired. 

The  combining:  Ivc  for  the  above  formula  consists  of  500 
]>ounds  of  c5iustic  soda  lye  of  2o°  B.  and  400  pounds  of  t:mk-lyc 
of  24^  B.  The  grain,  together  with  the  200  pounds  of  cotton- 
seed oil,  is  first  thoroughly  boihnl  upon  the  lye,  the  soap- 
cuttings,  if  containing  talc,  are  then  addcil,  next  the  cocoanut-oil, 
and  finally  200  pounds  of  palm -kernel  oil,  100  pounds  of  it  being 
reser\'ed  for  correction.  Boiling  is  now  continued,  and  in  order 
to  intnKluce  salt  into  the  soap,  which  in  any  case  is  too  sharp,  add 
the  reHer\^ed  jKilm-kernel  oil  and  some  of  the  talc  liquor.  After 
adding  the  latter,  the  soap  must  improve  in  appearance  and  csjk'- 
cially  boil  thicker,  otherwise  it  is  too  sharp.  The  principal 
p4»int,  however,  is  to  keep  the  so»])  in  constant  ebullition,  crutch- 
ingand  stirring  itand  putting  off  the  r^ulating  as  long.as  pos- 
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Bible,  until  -at  least  20  per  '"Ciit.  (»f  tlii-  filliog  (in  ttitB.c^^c  atiwt 
140  to  150  [HHirnla)  is  in  tli«  kcttk.  Qy  now  |K>iiriiig  joeltoj 
palni-kernd  i>il  uvur  thf  so«|>,  by  which  it  is  improvod,  10  per 
cent,  more  bf  the  filling  c-anjje  added  and  then  the  fit  rt^ul^t^ 
If  it  is  touml  that  watw  is  wanting,  the  talc  litjuor  win  be  (Ulutod 
to  double  itH  vuhiuie  and  added  in  that  state.  The  finished  ^x^ 
must  boil. thick  and  bi-eak  into  njsea  ov«;r  the  entire  kettle,  l^e 
samples  shouhl  liciip  up,  break  like  grain-soap,  and  \k  pntii;ely 
white.  AftiT  resting  for  one  hour  in  tlie  kettle,  the  S9»p  sbnultl 
show  mottling.  It  is  fnuned  hot,  cmtebcd  through,  and  tWLTed 
when  cooled  to  atniut  18">°  F. 

The  foriDTdtts  for  hiilf-grain  Hosps  most  uaeij  consist  of  half 
combining, titts  and  lialf  otlier  fats,  priivitled  there  be  iiu  aiatcriul 
difference  iu  the  price  of  the  tat>i.  The  soap*  are  filled  witli  car- 
bonated lye  and  .salt,  the  yield  being  aiwut  200  per  cent.,  or  ihkUt 
the  most  fevniable  conditions,  with  the  use  of  palm-kcmol  oil  or 
tallow,  208  per  cait.  ■  -■  \.- 

The  following  formula  yields  a  soap  firm  in  cut :  Bone-JatTOti 
pounds,  cotton-soed  oil  100,  bor^-fat  200,  p^lm-kemel  oil  lOOQ. 

The  bono- fat  or  horse-fiit  or  other  fats  of  similar  con»st«nqy 
are  lx)iled  to  grain  with  tankJye  of  13°  to-14°  B.,  or  caustic 
aoda  lye  of  12°  to  13^  B.  The  entire  quantity  of  lye  (in,  tUw 
(jise  about  1800  jwunds)  being  brought  into  the  kettle,  the  fire  is 
started  or  steam  .udmittol.  With  the  use  of  direct  stcuni,  the 
water  of  condeusalion  pa^^scs  into  the  kettle,  diluting  tiie  (ye. 
Ilcuee  its  strength  nuist  l>e  increased  14°  to  2°  and  a  corresponil- 
ingly  smaller  ([uautiry  biken.  .ifler  adding  5  per  cent-  of  .salt  to 
tlio  lye,  the  fat  is  iutroJuceJ,  which,  by  assisting  with  the  crutch, 
generally  sajMnifies  hefore  tlio  mass  reaches  ebullition.  Tlie 
wIidIc  is  then  allowed  to  boil  through  nud  the  \vanting  suit  ailded. 
Jf  the  grain  formed  is  nmud  and  bright,  uotbing  further  is  done 
wilh  it,  since,  witii  the  kctlle  tightly  eiivcred,  the  sub-lye  sub- 
sides sufficiently  iu  10  to  12  hours.  It  is,  however,  reeoniiueiided 
to  ladle  the  grain  into  small  lioxcs  and  allow  it  to  cool. 

As  combining  lye  for  lOlKt  pound-*  of  {)alui-kGrnel  oil  and  100 
pounds  of  ctrttou-secd  oil,  SK)0  pounds  of  tank-lye  of  24°  B.,  and 
200  pounds  of  c-austic  soda  lye  of  24°  B,  are  uried.  Dissolve  the 
soap-en tt lags  upon  the  lye,  and  afVcr  boiling  the  100  pounds  of 
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fetton-Jjeed  oil  through  with  it,  add  the  grain.     Now  e\Tiix)rate 
iintil  a  thick  grain  is  formed,  then  add  90()  pounds  of  the  {)alm- 
tetud  oilj  and  after  having  effected  a  good  combination  by  slow 
toiling;  test  the  fit.     It  may  happen  that  a  healthy  sotip,  cor- 
TCttly  boiling  in  all  proportions,  is  already  in  the  kettle,  which 
would  fee  due  to  the '  carbonates  which  tank-lye  of  24^  B.  may 
contain.'    For  the  summer  m6nths  such  soap  might  suflSce,  but 
y^iiM  he  unfit  for  winter,  as  it  would  show  much  efflorescence. 
%  the  addition  of  salt  such  soap  can,  however,  be  improved  and 
i^ndered  free  from  efflorescence  without  the  further  introduction 
of  lye.     The  salt  helps  to  augment  the  soap,  and  lilx»ratcs  suffi- 
cient lye  completely  to  saponify  the  reserved  100  pounds  of  palm- 
temel  oil.     By  using  the  salt,  not  direct,  but  as  a  strong  solution, 
the  process  is  not  difficult  and  is  entirely  free  from  danger. 

By  adding  to  such  soap,  apparently  boiling  correctly,  only  the 
100  pounds  of  palm-kernel  oil,  at  least  the  same  quantity  of  water 
or  lye  would  have  to  be  introduced  to  keep  up  the  right  condi- 
tion of  boiling.     However,  by  adding,  instead  of  water  or  lye,  an 
equal  quantity  of  salt  solution,  it  will  be  found  that  the  condition 
of  boiling  undergoes  no  change.     For  the  above  formula,  salt 
solution  of  10'^  B.  will,  as  a  rule,  suffice,  and  as  water  evaporates 
by  boiling,  alx)ut  120  pounds  of  salt  solution  of  10^  B.  can  be, 
without  injury,  used  for  the  100  j)ounds  of  palm-kernel  oil.     By 
again  testing  the  fit,  es[x?cially  in  regard  to  the  hardness  (>f  the 
soap,  complete  regulation  is  very  simple.     Such  soaps  should  be 
bright,  and  while  breaking  into  roses  over  the  entire  kettle,  not 
boil  thick. 

In  the  preceding  pagt^  various  processes  of  boiling  have  been 
given  which  are  used  for  tlie  manufacture  of  half-grain  soap  from 
approximately  similar  fats.  While  the  princi[>al  object  of  tlie 
preparatfJry  boiling  to  grain  is  to  purify  and  render  less  (xlorous 
hnpure,  badly-smelling,  or  colored  fats,  it  has  dlso  l>een  shown 
that  fats  of  a  tallowy  consistency,  such  as  palm-orl,  and  fats  of  a 
lardaceous  consistency,  such  as  horse-fat  and  bone-fat,  can  also  in 
(his  manner  be  worked  into  half-grain  soap  with  greater  ease  and 
profit.  An  entire  scries  of  fats — in  fact,  netirly  all  of  thein— can 
first  be  boiled  to  grain  and  then  used  for  half-grain  soap,  but  a 
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better  and  surer  result  and  greater  yield  is  obtained  from  them  by 
direct  boiling. 

A  .smaller  projwrtion  of  (nts  than  7  parts  to  10  parts  of  com- 
bining fat  may  also  be  used  for  indirect  boiling,  but  in  this  case 
the  process  approaches  that  of  direct  boiling,  as  the  small  per- 
centage of  grain  iDccomes  of  little  importance.  We  would  further 
mention  that  impure  sedimentary  oils  containing  much  stearin 
— from  cotton-seed  oil,  rape-oil,  poppy-oil,  sesame-oil,  and  the 
sediment  obtainwl  by  bleaching  linseed-oil  with  lye — cannot  be 
better  utilized  than  for  half-gmin  soap.  For  the  sake  of  cheap 
ness,  dark  oleic  acid  and  cotton-seed  oil  can  also  be  worked  for 
half-grain  soap,  but  not  more  than  oO  per  cent,  of  them  should 
l)e  used,  even  with  cocoanut-oil  as  combining  fiit.  In  order  to 
obtain  soaps  of  a  firm  cut,  40  pounds  of  cotton-seed  oil,  oleic 
acid,  etc.,  may  \ye  used  for  100  pounds  of  cocoanut-oil,  but  only 
30  to  t\o  pounds  of  linseed-oil.  All  these  oils  are  boiled  upon 
strong,  generally  sjiline,  lyes  of  20^  B.,  and  seilimcntary  oils  con- 
taining much  dirt  and  water  even  ujx>n  caustic  lyes  of  25^  B. 
The  pro(»ess  of  boiling  is  the  sjime  for  all.  The  lye  is  made  boil- 
ing hot  and  the  oil  crutched  in.  AVheii  saix^nification  has  appa- 
rently taken  ])lace,  /.  c,  when  no  more  clear  oil  floats  upon  the 
ly(»,  the  mass  is  l)oilo(l  through  for  the  particles  of  dirt  to  sejia- 
rato  and  settle  as  slime  U[)on  the  bottom  of  the  kettle.  It  cannot 
Ik*  rcconi mended  to  use  such  grain  warm,  it  being  best  to  ladle  it 
into  barrels,  cover  them,  and  later  on  draw  ofi*  the  sub-lve  from 
the  e^)ld  soap. 

JTnlf-fjrain  nnajt  bjj  ihc  direct  mcthoih — The  principal  and  fre- 
quent defect  of  half-grain  sonj)  is  that  the  ground  is  not  of  one 
color  and  the  mottling  does  not  stand  out  prominently  u|>on  it. 
A  white  giY)un<l  being  preferred,  a  gray  or  yellowish  shade  is 
renden'd  especially  conspicuous  with  a  bright  red  or  blue  marbling. 
In  a  gray  mottled  soaj)  a  moderately  (H)lored  ground  is  frequently 
quite  handsome  and  makes  thes(«q>  resemble  ordinary  full  hou.s<^ 
hold  soaps.  (lenerally  speaking,  it  is,  however,  absolutely  neces- 
sary to  work  the  fats  |)ure  and  free  from  dirt  and  not  too  strongly 
colored,  since  the  particles  of  color  and  dirt  pass  later  on  into  the 
marbling  and  <lestroy  the  bright  and  fresh  appearance  of  the 
colw.     Impure  fats  must,  therefore,  be  melted  and  alloweil  to 
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*^tle,  and  colored-  fiits  bleached.  Direct  boiHng  l^ng  safe  and 
'^niunerative  only  with  entirely  pure  fat«,  thoi?e  contaminated 
^^■ith  acidnlated  water  must  be  especially  rejected. 

•Butchers  frequently  render  the  crude  tallow  with  an  enormous 

^^lantity  of  sulphuric  or  hydroc^hloric  acid,  and  in  ladling  the 

**^€3ted  tallow  from  the  acid  water  do  not  particularly  care  if  some 

^^  it  goes  into  the  barrel  together  with  the  tallow.     With  such 

**^aterial  it  is  next  to  impossible  to  prepare  faultless  half-grain 

**^^p  by  the  direct  method,  espetnally  if  water-glass  is  to  be  use<l. 

As   in   boiling   by  the   direct   method  nothing  is  scparatcil, 

Everything  passing  into  the  soap,  more  attention  has  to  l>e  j)aid 

^o  the  lyes  than  in  boiling  by  the  indirect  process,  and  hence  this 

**^c?thod  can  only  be  reconmiended  for  factories  provide<l  with 

^'^Oservoirs  for  the  previous  clarifictation  of  the  lyes,  and  besides, 

"^vith  caustic  soda  lyes  of  any  desired  strength.     Directly  Iwiled 

naif-grain  soaps  are  much  more  sensitive  than  those  boiled  upon 

grain,  because  the  salt  frequently  comes  nmch  earlier  into  use. 

Recourse  to  the  direc^t  process  is,  however,  absolutely  necessary 

where  linseed-oil,  cotton-seed  oil,  or  oleic  acid  is  to  be  worked. 

The  lyes  used  are  similar  to  those  for  indirect  boiling,  consist*^ 
ing  of  tank-lyes  of  20^  to  30°  B.,  or  lyes  of  the  sjiuie  strength 
)>repared  from  caustic  soda  and  30  j)er  cent,  calcined  soda.  More- 
over, caustic  soda  lyes  of  30^  B.,  and  even  of  40°  B.,  must  be 
kept  ready  in  case  of  need,  as  well  as  salt  solution  of  24°  B.  and 
scKla  or  potash  solution  of  30°  B.  If  the  preparation  of  thc*se 
solutions  were  left  to  the  time  when  actually  neecknl,  their  appli'- 
osition  would,  as  a  rule,  be  too  late. 

In  the  choice  of  the  combining  lyes  all  the  fats  workeil  have 
to  be  taken  into  consideration,  it  being  a  princi|>al  condition  that 
with  the  use  of  cocoanut-oil,  palm-kernel  oil,  linseed-oil,  cotton- 
seed oil,  peanut-oil,  et<;.,  all  of  which  only  saponify  with  caustic 
lyes,  the  boiling  is  first  executed  ujkiu  caustic  lyes  as  pure  as 
possible,  and  the  required  carbonated  lye  only  used  later  on. 

We  submit  the  following  formula  :  Lardaeeous  fats  or  palm- 
oil  500  pounds,  horse-fat  or  cotton  seed  oil  200,  bone-fat  200, 
oleic  acid  100,  cocoanut-oil  350.  . 

For  this  formula  an  average  lye  of  alx>ut  24°  to  25°  B.  is  re- 
quired— namely,  about  800  }K)unds  of  tank-lye  of  2*3°  B.,  or  of 


Ij-c  of  tlffi  saoii-  »>tmn0th  jirepared  fmin  raiistic  wxla  lye,  with  M 
sdtWtUm  of  MO  [Mjr  ccpL  talcinwl  .stxJa,  and  *>00  [xMnils  of  c 
w)*ia  lyi-  "if  25"  to  SO^  B,     The  Itoiliug  is  gentmlly  ^xetnited  I 
Smt  hriiiginir  tlie  wcukpr  tank-lye  into  tlie  kettle  awl  ullowiij 
the  dixi|i-rul tiiig^  to  diiaolve  upon  it.     1£ aay  nf  tlie  t»ts,  tauAhM 
(iloio  u(  itl,  are  to  W  tiocnlomed  ur  to  a  certain  extent  Hiibje 
a  prt'ijunttory  boiling,  200  pountls  of  canstiu  smIu  Ivc  arv  at  c 
ii'lileil  nnd  the  linswii-oil,  (.ijttiMi-jjecd  oil,  or  tJi-it:  aind  allowed  4 
Imil  tlinm^h  with  it.     The  honte-fat  anti  lardaceoiis  fiits  are  (i 
iiitmchioifl,  niiT  being  hiul  tluit  n  ijuautity  nf  lye  eorixjs]MjmUiip  ^ 
liie  tiniiiitily  of  fat  (100  {iouihIs  of  lye  to  Jl^K)  jxiuml^  of  fat)  bni 
ill  the  keltlf.  tliiy  fa^'ititating  the  forrautioii  of  a  LMrn-et  judgniM 
in  i-asc  of  Imiible.     ff  a  codj I h nation  i'i  nut  tormnl,  add  1Q( 
poiimis  of  (-(xiiauul-oil  together  witli  100  pounds  M'  ouettc  » 
lye,  and  \«-!t!t,  keeping  np  qniit  ebullition,  until  combinutiott -j 
e«t*bliiihed.    Then  add  the  rrmaiiiing  fat«,  M'itli  the  netf* 
{XrnrantB^'  of  lye  and  alwo  the  coeoannl-oil,  reserving,  howevf 
iiboiit  IIX)  poundi^  of  it.     Even  without  these  100  i>outKltt,^ 
cocoanut-oil,  a  soap  breaking  into  VMen  and  h»%'IiiK  a  Urifi 
though  weak,  ap()eamnc-e,  nmst  now  Iwil  in  tlie  kettle.     Tb« 
a<]d  filxMit  2  i>er  (tnt.  of  salt,  which  makes  the  toap  imire  lieaul 
fnl  Mill  tiifilitalm  iti<  developnieiU.     Should,  however,  the  s 
iiDer  the  adtHtion  nf  the  i>all.  Iiuil  tlituner  or  even  "  wet,"  aiUI  t 
c-ocKHUiitt  oil    lugedttH'  with   an  etpm)   i)uantity  of  water.     It'.J 
tliiek,  <!iu'ly  Hoap  now  boils  in  (he  kettle,  ai^reKain  by  a  aaqip] 
wtietlier  sntficleiU  Ue  is  present.     With  the-uee  of  not  more  th 
tlie  pre»'ribefl  ipiinitities  of  lye  nothing  ran  lie  wanting  ii 
hiuliitg  fiiulty  exee)it  wntor  lost  by  eva)X)ratioti,  sullietent  of  wliid 
is  ailded  until  the  soajs  whiili  iitionid  be  kojit  in  oonntaiil  t-hqll 
taun,  boU^  liit;h  and  bright.     It  muet,  however,  not  piufle, 
al way ri  boil  in  larainie  and  also  lu-enk  into  mses.     The  fit  h 
also  to  he  fre4Ueiitiy  tested,  hcrause  the  more  wuter  the  wmp  s 
Borhs  the  more  it  can  lie  atigniented,  the  augmentation  eonsistiji 
oi' slightly  icwistie,  valine  lye  uf  about  8°  IS.     As  a  rule,  tUo  lani 
]>-£  couveyH  a^  much  oarbooale  into  the  soap  a- rtipiiRil,  ljBt.|i 
ijtinuner  it  may  lx>  iieeej«ary  to  use  .more,  wtiicli  it,  ttx-ogiiized  ] 
tlic  soap  beine.  well-combinetl  anil-brighi. 

If  too  much  water  has  been  introduced  in  aupmeuting  with  lyi 
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#e  that  thcr  soap  boik  in  laminse,  it  is  eva(K)rate<l  until  it  breaks 
again  into  roses,  when  it  nmy  be  considered  finislied.  Strong 
evaporation  is  n^t  necessary*,  this  soap  when  fit  for  cutting  i>re- 
senting  a  better  apj>earance  than  that  witli  large  marble  which  is 
strongly  eVaporate<l.  Marbling,  if  desired,  forms  as  well  in 
soaps  ci>ntaining  water. 

A  formula  similar  to  the  prececb'ng,  except  that  jialm-kernel 
oil  instead  of  c()coanut-oil  is  used  as  combining  fat,  consists  of  : 
Tallow  or  palm-oil  GOO  pounds,  bone-fat  or  horse-fat  3(K),  cotton- 
seed or  linseed-oil  100,  {Kilm-kerncl  oil  450. 

The  boiling  lye,  which  is  the  same  for  all  the  fats,  consists  of 
800  pounds  of  tank-lye  of  23°  B.  and  600  pounds  of  caustic 
soda  ly<>  of  25*^  to  30<^'  B.,  /.  e.,  an  average  lye  of  25°  B. 

Dissolve  the  soap-cuttings,  and  at  the  sjime  time  boil  the  cotton- 
seeil  or  linseed-oil  through  upon  the  tank-lye  of  23'^  B.  and  then 
add  the  tallow.  If  combination  is  not  formtHl,  intnxluce  cocoa- 
nnt-oil  togetlier  with  the  requireil  lye.  To  prevent  disturl)Ances 
care  should  he  had  that  100  poun<ls  of  lye  are  always  in-  the 
kettle  for  every  100  pounds  of  fat.  When  everjthing  is  in  the 
kettle  except  KX)  pounds  of  jMilni-kernel  oil  and  100  ])ounds  of 
canstio  soda  K*e  of  30°  B.,  try  to  prepare  a  soap  by  l)oiling  ac- 
<?onling  to  the  half-grain  metJiod.  Add  gradually  20  |XHuids  of 
salt  dissolved  in  water  and  also  20  )K)muls  of  cr}stallizecl  soda, 
the  effect  of  which  must  l)e  ascertaine<l  by  samples.  In  cjise  they 
are  glassy  and  show  no  lye-shaq>ncss,  add  caustic  lye  until  they 
hecf)nie  soft.  By  continued  boiling  too  much  water  may  have 
been  evaporate<l,  and,  therefore,  add  gradually  100  |K)unds  <»f  it, 
an<l  if  the  soap  improves  thereby,  still  more  until  it  is  bright  and 
boils  high  and  in  laminae.  The  soap  should  now  Iwil  iault- 
les^sly  ;  othenvise  salt  or  carbonated  lye  may  be  wanting,  and,  in 
this  case,  {)otash  solution  has  to  be  added.  The  rcKTVcd  1(K> 
]>ounds  of  palm-kernel  oil  are  now  intnKlucetl  and  fitttnl  with 
about  70  i>oinuls  of  caustic  soda  lye  of  30°  J^.  In  cast*  the  en- 
tire'soap  does  not  close  together  and  the  sample's  are  glassy,  sidt 
water  lias  to  be  added  until  the  samples  become  agsiin  soft,  but 
first  let  the  soap  Imil  up  until  it  is  thick  and  breaks  into  i-ostvs 
over  the  entire  kettle.     Tlie  soap  need  not  be  evapimited  thick. 
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liiH  is  cnilchiNl  in  tlio  t'nimcs  and  covertxl  when  ctMilod  l» 
](i7°  K. 

T)io  t'ollowing  niiiv  ^tve  m  a  Ibrmiila  far  a  eon]i  tt>  i»  fiilc^l. 
Witli  watei^Iaw*  ajul  oxHHiuat-oil  as  ciiiiiliiiiind  fat :  TalliiW  hit 
jwlni-uil  -JO*)  jiountU,  Ixine-fal  or  horse-fat  ."ilKI,  peaiuit-iitl  200, 
«)«wnut-«il  51H).  • 

Tlie  iHfilin};  lyi'  for  all  die  fats  ruosists  of  GOO  poiiiids  of  tatlk- 
lye  of  23"  B.  suid  iJ(KJ  jmunds  of  canslic  soda  lye  of  as**!! 
Alioiit  ITiO  jxxintls  of  natcr-jfln^  arc  uwd.  Tlio  ritiaji-cnttin)^ 
liiiviii^  Ut-it  (tii^iulvod  U})ua  tii^HOO  ]K>iiiids  of  Itiok-lyc  and  400 
(H>uiuU  uf  nttixtic  soda  lye,  tlic  mDou-,  jKHiiiit-oil,  uiid  bone-tat 
an>  ititruduced,  aud  if  nombiiintiuu  is  not  «stublislit:<d  add  KX) 
piiiiiid!?  uf  cucoaiiiit'oi].  Wlu-ii  tHjmbi nation  is  formcti  gratinnlly 
imroduoe  the  caustic  lye  in  which  the  150  pounds  of  wittr^la* 
haw  l)een  previimsty  disiwlvrd.  The  BMip,  of  coiirse,  tears  iijmrt 
and  foruis  a  thick  {;raiii.  When  all  ie  tliuroughly  boilwl  throogh 
ihf  meltixt  (x>e(KUii]t-oil  is  gi-adimlly  added,  and  i-omlnnHlion 
l»in^  t^-L-stablished  sampler  are  mnijtanlly  taken  \vhi<h  will 
clearly  indicate  any  excess  of  lye.  The  soap  now  boils  thick  and 
curly,  and  if  the  samples  "die  off"  glassy  salt  ia  ivanting.  T« 
i\>iTirh,  dull -a)  I  [Hiring  soap  jmtash  solution  is  first  addwl,  but  to 
bright  soap  salt  water  of  2:;°  B.  Hprinkle  a  small  quantity  of 
it  over  the  soap,  but  internipt  the  adding  immediately  on  its 
taking  effect.  As  a  rule  lye  is  liberated  which  is  fixed  by  the 
addition  of  oil.  If  aiier  this  the  sainiples  remain  sot),  the  re- 
maining cocoanut-oil,  together  with  the  required  lye,  is  added. 
Soaps  containing  water-glass  should  be  kept  thicker  and  must 
unilbrmly  break  into  bunches  of  roses  over  the  entire  kettle^ 
Samples  of  the  soap  when  l>oiling  up  finished  should  l>e  white 
aud  sofi,  otherwise  Siilt  water  must  be  added  until  thus  is  the 
Rise,  and  generully  some  oil  has  also  to  be  introduced.  The  soap 
is  framed  lurt  and  crutched  thrmigh. 

The  direct  methtHl  of  boiling  half-grain  soap  is  of  more  im- 
portance when  for  100  parts  of  coi-oauut  or  i«ilm-kemel  <m1 
about  ;J0  paits  of  light  oil,  such  as  colton-sced,  linseed,  .-^esaine- 
oils,' oleic  acid,  laiti-oil.  etc.,  arc  to  lie  us«l.  During  the  dull 
times  in  Germany «  few  years  ago  some  soap-boilers  even  uevd  tat 
nmeh  as  50  parts  of  these  oils  to  KM)  ]»arts  of  cocoanut  or  palm- 
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i^JTiel  oil,  but  the  production  of  salable  soap  from  such  a  combi- 
Mtion  requires  great  exi)erience. 

Sj  takings  for  instaucc,  the  following  formula,  which  is  much 
used,  palm-kernel  oil  750  pounds  and  linseed-oil  250  pounds,  it 
®**st  be  at  once  explained  that,  though  a  firm  soap  can  be  ob- 
to*Ued  by  direct  boiling,  the  yield,  without  filling,  will  only  be 
l^S  to  190  per  cent.  And  notwithstamling  that  only  ctuLstic 
**^  lye  with  a  few  i>er  cent,  of  salt  and  a  small  quantity  of  car- 
"^Hiated  lye  can  be  used  for  boiling,  the  soaps  are  very  thinly 
"Uid  and  must  be  for  some  time  crutched  in  the  frames  to  prevent 
ttie  formation  of  distorted  flux. 

With  these  soaps  it  would  seem  as  if  water-glass  and  talc 
sctually  produced  augmentation. 

The  boiling  lye  consists  of  1000  pounds  of  caustic  soda  lye  of 
26°  B.,  to  which  30  pounds  of  salt  can  be  at  once  added.  Bring 
ahfunt  800  pounds  of  the  lye  into  the  kettle,  dissolve  the  soap- 
cuttings  upon  it,  and  at  the  same,  time  boil  the  linseed-oil  through 
with  it,  whereby  it  will  be  decolorized.  Now  add  500  pounds  of 
palm-kernel  oil,  and  assist  with  the  crutch  in  order  to  bring 
about  combination  as  soon  as  possible.  The  soap  rises  in  the 
kettle,  and  is  kept  high  and  tested  whether  it  has  sufficient  toucli. 
If  the  soap  is  not  to  be  augmented  with  water-glass,  or  talc, 
about  six  to  eight  per  cent,  of  crystallized  soda  is  now  added  and 
then  alternately  palm-kernel  oil  and  fitting  lye. 

To  iill  such  soap  with  water-glass  the  process  is  the  same,  only 
instead  of  crystallizeil  soda,  15  per  oent.  of  water-glass,  mixed 
with  100  pounds  of  caustic  soda  lye  of  25°  B.,  is  added  to  the 
29oap.  The  whole  being  thoroughly  boiled  through,  palm-kernel 
oil  and  fitting  lye  are  alternately  intro<luc(Kl.  A  larger  quantity 
of  sak  than  that  given  can,  as  a  rule,  not  be  used,  but  10  to  20 
pounds  of  crystallized  soda  may  still  be  required.  Salt  acts 
quickly  and  strongly  upon  such  soaps  boiled  with  linseed  oil,  and 
hence  it  is  advisable  to  be  careful  with  it.  The  soap  boils  light 
and  bright,  but  lies  verj'  thinly  fluid  in  the  kettle  and  in  the 
frame.     By  crutching  it  repeatedly  the  mottling  will  stand. 

By  replacing  the  linseed-oil  by  cotton-seed  oil,  the  preceding 
method  of  boiling  can  Ix*  modified  by  treating  a  charge  of  75Q 

26 
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pouodf)  of  pttlm-kcrnpl  or  coco»nut-oU  and  250  potitide  of  oottoa- 
aeed  oil  io  the  foUoiving  maimer . —  , 

Vse  us  boiling  We  MKl  pounds  of  luustJclyr  of  20^  B,  and  the 
same  quantity  of  .'iO'^  B.,  which  corrtsponds  to  au  average  lye  of 
25^  B,     Kring  first  tlie  lye  of  20^  R.  into  the  kettle  and  add  the 
twap-cuttin^  and  the  cotton-H?e<l  oil.     When  the  lye  is  wai:^ 
«mlcavor  lo  crtitrh  in  the  c<ittoti-eeed  oil,  it  oomhioing  best  wit)}'B 
lye  of  20°  B.  at  M4.S°  F.     Xow  iiitrodiiep  aliout  200  pounds  q 
jHilm-kernel   ml,  ho  that  a  complete  {ta8te-«oap  is  funned,  th^J 
operator  twing  th<!ii  tture  ttiat  all  parts  of  the  cotton-seed  oil  havf|' J 
entered  saponification  and  that  flocciilout  soap  will  not  be  funuedl 
later  on,  and  also  titat  tho  finislunl  product  will  kevp  white  when  I 
j-lorcd.     The  soap  is  then  wiMirateil  with  the  lye  of  30°  B.,  an^fl 
wati-r-glanw  to  be  iiised  being  added  at  the  same  time. 

By  this  ntt'thod  of  lioiliug,  a  preparaton-  boiling  to  ^raln  bus  1 
to  a  certain  extent  been  etfitted  without  the  extra  labor. 

Now  add,  when  palm-kernel  oil  in  used,  4  per  went.  ^  40 
pounds,  and  when  coeoaniit-oil   is  used  5  per  cenL  «■  50  pounds 
of  salt ;  alhtw  the  whole  to  boil  thoroughly  through  and  theq 
gmduully  add  the  palm-keruel  oil     By  carefully  introducing  tfa^ 
oil  in  a  litpiid  statf  the  pi-esenw  of  watci^glaas  will  not  be  tujid  I 
rious.     Before  adding  tho  last  portion  of  the  oil,  which  lo  a  cc^j  1 
tain  extent  serves  for  fitting,  hIIow  the  whole  to  Imil  up  strouglj,  ] 
This  soap  may  sometimes  require  carbunatof),  and  either  crystal  I 
lized  soda  or  jwlash  solution  is  added.     To  soap  evaporated  toif  I 
thickly,  which  rises  heavy^in  the  kettle,  add  water,  or  in  ca(i|l 
ihis  is  not  absorbed,  weak  salt  water.     An  a  nde,  some  fat  is  ala^  A 
wanting.      The  tiuislied  soap  r^lionld  Ix'  thick  and  break  uai 
formly  into  roses  over  the  entire  kettle  up  to  the  riai.     SampluJ 
ninst  he  soft  aiul  remain  heaped  up  in  a  pile,  otherwise  the  e 
is  too  aliarj). 

Feunut-oil  is  iised  in  larger  qnaiilities  tlian  tlie  preceding  oi|vl 
(linset^-oil  and  cotton-seed  oil).     By  inking  40  ]Miunds  of  it  te-J 
100  ponnds  of  palm-kernel  oil  and    "»0  jiuiinds  to  100  pouuda.Q 
eoeoanul-oil,  tjoiling  is  readilv  executed.  .. 

A  charge  of  KKXl  ponnds  of  palni-komcl  oU  and  400  potin^'I 
of  peanut-wl  can  lie  boile<l  with  400  pounds  of  tnnk-lye  of  23^  T 
B.  and  1000  jrennds  of  eaustic  soda  lye  of  2-J°  B.     Bring. Um] 
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400  pounds'  of  tank-lye  and  60fr  p<^tinds  of  the  caustic  soda  lye 
into  the  kettle,  dissolve  the  soap-cuttings  ujwn  it  and  then  add 
the  pesnut-oil  and  600  pounds  of  palm-kernel  oil.  Combination 
being  established,  introduce  the  water-glass  mixed  with  caustic 
Ire  and  at  the  same  time  3  per  cent,  of  salt  for  palm-kernel  oil 
knd  4  per  cent,  for  cocoanut-oil,  and  allow  the  whole  to  boil 
thoroughly.  Remove  any  sharpness  present  by  the  addition  of 
palm-kernel  oil  and  fit  mildly.  Though,  as  a  rule,  sufficient 
carbonates  an»  introduced  by  the  tank-lye,  should  any  be  wanting 
add  potash  solution,  which  makes  the  soap  more  delicate  and 
Itistrous. 

Oleic  acid  is  also  used  for  direct  boiling,  but  as  it  varies  very 
mtich  in  quality,  it  is  neceasary  accurately  to  know  how  much  to  use, 
though  the  quantity  should  never  exceed  30  jwr  cent.  Tt  is  also 
advisable  to  use,  besides  oleic  acid,  a  fat  of  tallowy  consistencj'  or 
good  bone-fat,  for  instance,  1000  pounds  of  palm-kernel  oil,  300 
pounds  of  oleic  acid,  200  pounds  of  tallow,  etc.  About  700 
jM)unds  of  tank-lye  of  23°  B.  and  700  pounds  of  caustic  soda  lye 
of  27°  to  28°  B.  will  have  to  be  used.  Bring  the  700  pounds  ot 
tank-lye  and  400  "pounds  of  caustic  soda  lye,  together  with  the 
^8oap-cuttitigs,  into  the  kettle,  and  the  latter  bdng  dissolved,  add 
the  oleic  acid  in  portions,  using  the  crutch  vigorously  to  prevent 
thfe  formation  of  lumps,  and  only  after  it  boils  thoroughly  intro- 
duce the  lardaceous  fats.  Then  add  sufficient  palm-kernel  oil  to 
fix  the  shafpness,  and  when  the  soap  boils  thick  introduce  3  i>er 
cent,  of  salt,  and  later  on  the  remaining  caustic  lye  mixed  with 
water-glass.  Such  soap  can  also  be  filled  with  talc,  which  removes 
the  gray  or  brown  tint  that  oleic  acid  frequently  imparts  to  it. 

Grain-soaps  boiled  >vith  oleic  acid  are  inclined  to  subside  when 
there  is  an  excess  of  sharpness  or  much  salt  has  been  u.^ed,  the 
water-glass  or  talc  being  also  affected.  Care  must,  therefore,  be 
had  that  before  all  the  lye  is  in  the  kettle  the  soap  is  not  too 
sharp  and  bdtls  faultlessly,  ftnd  that  ebullition  is  not  internipted 
until  everj4hing  has  been  introduced.  The  finished  soap  gene- 
rally lies  heavy,  very  close,  arid  dark  ^  in  the'  kettle.  Generally 
speaking,  oleid  acid  is  not  a  vety  suitable  Tdt  for  half-grain  soap. 

Half -grain  soaps  from  base-soap. — Tire  preparation*  of  these 
doaps,  which  is  to  sbnie  extent  carried  on  in  England  and  tlie 
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Unitetl  States,  varies  but   little  from   that  of  augniPiited  gra 
.s<in))9,  and  expopipiioo  in  tlie  fahriraition  of  tlie  latter  is  i 
before  it  T»  advlsiibic  to  untlortakp  tlie  maiiiifactiire  of  tbia  1 
oriialf-graiii  »iap.     The  imiieiiMil  condition  is  that  the  I 
he  i-orret-tly  boiled,  otherwise  aiigmentfltioii  raiinot  l)e 
Ciuwtic  soda  lye,  tn  be  sure,  facilitates  Iniiliiig  and  makes  it  moj* 
ix-rtniii,  but  the  fats  used  miMt  always  Iw  taken  info  consideratiun. 
The  forniiilas  vary  as  nmeh  as  those  for  boiling  half-graiu  soap 
by  the  direct  and   indirect  metliode.     Augmentation  is  eSed 
with  tiile  and  ciystalliKod  soda,  tliough  cliietiy  witli  water-gla 
A  charge  which  can  be  handled  with  comparative 
t»)r  iitstancc,  of  bleached   pahn^il   oOO  pounds,  lardac^ous  1 
o()0,  palra-keniel  oil  oOO. 

The  l-'j(X}  puiimk  of  fat  are  boiled  Ui  grain  with  caustic  a 
lye  of  15°  B.,  which  is,  of  course,  etfected  with  the  greatest  e 
Httd  safety  by  means  uf  steam.     The  preparatory  boiling  i 
recjuirea  the  grealest  attention,  for  if  the  saponitication  of  tbo  £ 
is  defective,  the  resulting  grain  either  accepts  no  augmentation' fl 
breaks  lip.     The  fnts  which  do  nut  form  a  Arm  iiimbinatton,  i 
ihiit  CUM  the  pnlm-oil  and  lallow,  are  first  bronght  into  tlie  Ii 
and  boiled  ntjli!  a  pa«to-s(iap  showing  pressure  is  formed, 
palm-kernel  oil  and  the  remaining  lye  are  then  added  and  boiltil 
is  (»ntiniicd  until  the  soap  begins  to  "  wet."      Now  sprinkle  cigltf 
ptr  cent,  of  salt  dissolved  in  hot  water  over  it  and  allow  the 
whole  to  boil  up.     With  the  use  of  steimi  the  «wp  boils  at  once 
(.■lear.     Boiling  h  continued  for  two  hours.     With  an  op<;n  firo'k 
nmy  happen  thnt  by  the  evaporation  of  water  a  thi<*k  dciir  gm 
is  formed,    -^f  aiich  should  however  not  be  the  c»se,  Ufiling  is  in 
terrupted  for4t  short  time  to  give  the  salt-lye  a  ehnntie  to  Mibsi^ 
which  iii  then  drawn  ofi*  or  pumped  out,  allowing  only  so  a 
to  remain  under  the  soup  tliat  the  latter  am  form  a  clear,  i 
grain  tij«)n  scant  lye.     As  long  as  this  is  not  tlio  cnse  txttlq 
■^■nnnot  U'  linisliwl.      Tlic    bubbling  gmin   is  then  ground  ! 
sprinkitng  water  over  it  until  it  h  liquefictl  and  boils  in  lam 
The  sul>-lye  may  bo  thick,  bnt  must  not  tbrm  jtaste.     No' 
the  kettle  for  24  linnrs,  then  skim  off  tlie  fnrth,  and  remove  ( 
8Ub-lye  entirely  if  powtilile. 

To  add  the  filliii};,  ciulching  or  mixing  niacliiiies,  which  luiin 
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already  been  described,  are  necessary  for  working  on  a  large 
settle.    A  test  with  about  50  pounds  of  the  base-soap  is,  however, 
firet  made  to  ascertain  what  proportion  of  water-glass  solution  is 
bc9fc  snited  to  the  soap.     Grood,  unadulterated  water-glass  con- 
taining 37  to  38  per  cent,  of  sodium  silicate  and  showing  at  the 
Mme  time  38°  to  40°  B.  at  77°  F.  can  be  diluted  with  tank-lye 
of  P  to  2°  B.  to  30°  to  31°  B.     This  as  a  general  rule  will  be 
5»08t  suitable,  though  sometimes  a  stronger  solution  can  be  used 
bydfasolving  three  to  four  per  cent,  of  wy stall ized  soda  in  the 
water-glass  itself.     To  the  soaps,  which  after  filling  with  water- 
giasa  become  thick  and  glassy,  add  talc  filling  prepared  with  salt 
water  (100  pounds  of  water,  100  pounds  of  talc,  and  20  i>ounds 
of  salt  water  of  22°  B.).     To  those  who  have  never  filled  in  this 
manner  it  may  seem  very  circumstantial,  but  after  acquiring  some 
experience,  it  will  be  at  once  sc^en  whether  the  soap  fills  and  how 
it  iiUs.     By  adding  to  50  pounds  of  soap  20  pounds  of  water- 
glass  solution  it  will  be  seen  whether  evcr\i:hing  is  in  acconl,  and 
give  a  chance  to  correct  defects,  as  to  every  50  pounds  of  soap  in 
tJie  kettle  30  pounds  of  water-glass  solution  are  added,  which 
Tedrresponds  to  a  yield  of  about  230  per  cent.,  the  remaining  10 
pounds  still  wanting  serving  for  correction.    Care  must  bo  had  that 
the  soap  does  not  undergo  alteration  or  l>ecome  frothy,  which 
happens  when  the  soap  is  too  hot  or  is  clumsily  and  too  long 
cnitched. '   To  give  the  soap  a  chance  to  develop  it,  as  well  as  the 
water-glass  solution,  must,  however,  show  a  temj^erature  of  from 
175^  to  176°  F. 

The  finished  soap  should  show  all  the  characteristics  of  a 
boiled  soap,  and  must  not  "  die  off"  glii-*^*?y,  which  is  an  indica- 
tion that  salt  is  wanting,  or  must  not  be  wet,  which  is  a  sign  of 
"it  being  too  sharp. 

•  More  exj}erience  is  required  for  the  following  formula:  Lin- 
seed or  cotton-seed  oil  300  pounds,  tallow  150,  cocoanut-oil 
1000. 

Ml  these  fats  are  also  boiled  to  grain-soap,  the  300  pounds  of 
ootton-seed  oil  and  150  to  200  pounds  of  the  cocoanut-oil  being 
saponified  upon  caustic  soda  lye  of  15°  B.  A  strong  paste-soap 
having  been  formed,  100  pounds  of  cocoanut-oil  and  100  pounds 
df'  caustic  soda  lye  of  25°  B.  are  alternately  added.     The  whole 
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it*  flu-n  allowcti  to  liwiltJiyrouj^lily  tliroii^li  ami  tlip  siMip  »  the* 
miIUhI  out  witli  10  ]»er  cent,  of  ccimmoii  salt.     The  s»lt-l_ve  is  nho 
tliitwn  off  or  pitiiifietl  out,  antl  thcwhole  again  bulled  upon  ecai 
lye  and  grutind  out  by  &4si&tiiig  with  the  cnitch.     AH  other 
roL'tions  jirevioiiisly  given  are  aiiso  followed,  only  the  Boap  ini 
Ik  kept  hotter  and  in  Rllin;^,  fiK  has  to  be  kept  ander  the  ketdB^ 
or  the  soap  heated  by  statm. 

Ottorirtff  of  fmlf-yrain  aattps, — Tlie  colors  most  used  are  for 
fp-(tif,  Frankfort  black  or  pidvcrized  animal  charcoal ;  for  rod^ 
hole,  co1»]thar,  and  also  cinnabar;  for  Une,  ultroniarino.  Stir 
thi-  coloring  substance  in  warm  water,  add  some  salt,  and  color 
thi;  soap  boiling  up  lintrihed  until  tlic  tone  of  color  comes  ottt 
plainly.  For  filled  soaps  it  is  bi-i«t  to  nib  tlie  coloring  substance 
vaih  meltttV  jialm-keruel  oil  and  atld  it  to  the  map  boiling 
finished. 

JioUvig  of  linlf-ffrniii  unap  in  general. — At  pre-fent,  whea  I; 
from  caustic  soda  arc  not  much  more  expensive  than  tank-lye^ 
the  prooea,^  of  boiling  half-grain  soap  is  snn^r  than  fonnar^r. 
Jf  the  content  of  imustic  soda  in  tbc  soda  is  known,  it  cnn  reotlili^ 
be  pMviuusly  caloulated  how  luucli  salt  and  <urhonated  lye  ars 
required  to  obtahi  a  tavorabie  result.  Should,  however,  iri-ego* 
larities  (toeur  in  boiling,  wluoh  mn  only  he  due  t/)  the  salt,  th^ 
can  at  ouce  be  corrected  by  the  addition  of  stning  caustiflsoda 
lye,  which  by  penetrating  into  the  eombination  destroys  the  effect, 
of  the  salt.  By  then  carefully  c<Hitracting  the  eoap  with  coooa-- 
nnt  or  palm-kernel  oil,  a  healthy  baae-soap  is  again  imniMliately 
formed.  Such  i.-orreetions  oan,  however,  only  be  made  with 
briskly  boiling  sonp.  The  bulling  of  these  soaps  requires  many 
years'  practice  and  a  thorough  kntiwledge  of  the  raw  materials  to 
be  used.  Like  the  lats  the  alkalies  var}'  very  much,  and  eai 
soda  must  never  be  used  twice  iu  the  sumo  manner  without 
sidcring  its  content. 

In  buying  from  large  factories  the  per  cents,  given  may,  us 
hile,  be  considertSt  corret*.  To  lye  from  liigh-gnide  caustic 
to  he  used  for  halt-grain  soap,  a  few  per  ccnt«.  of  alkaline  c$x- 
bonatc  and  also  some  silt  may  at  once  be  added,  suoh  ailditiuua 
facilitating  boiling.  But  to  lyes  prepared  from  caustic  s<Mla  of  a 
poorer  quality,  csi)ccially  that  of  Kugli^h  origin,  such  additional 
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cannot  be  made.  Caustic  soda  of  76  per  cent.  English  «  126 
per  cent.  German  is  sufficiently  pure  for  our  purposes.  It  is 
generally  iised  for  the  fabrication  of  toilet  soaps,  but  is  actually 
not  mach  more  expensive  than  tlie  poorer  qualities,  and  where 
salt  is  cheap  but  the  caustic  soda  has  to  be  brought  a  long  dis- 
tance, it  is  recommended  to  buy  the  best,  as  the  freight  saved 
compensates  for  the  difference  in  price. 

The  foreign  salts  in  low-grade  qualities  of  caustic  soda  are,  to 
be  sure,  computed  very  low  an<l  at  the  same  time  are  serviceable 
in  the  boiling  of  household  soaps.  With  lye  from  such  caustic 
soda,  half-grain  and  grain-soaps  can  be  at  once  boiled  and  also 
the  fats  combined  to  paste-soaps,  the  salts  pi-eyenting  a  rough 
and  quick  combination,  while  lyes  from  high-grade  caustic  soda, 
especially  from  ammonia-soda,  to  be  used  for  household  soaps, 
always  require  an  addition  of  at  least  5  per  cent,  of  calcined  soda 
and  2  to  3  per  cent,  of  salt. 

Which  process  of  boiling  half-grain  soap,  whether  the  direct  or 
indirect  method  or  the  preparatory  boiling  to  grain  and  subse- 
quent augmentation,  is  to  be  preferred  dcjwnds  on  the  condition 
of  the  fats  and  partially,  also,  on  the  arrangement  of  the  factory. 
With  pure  fats,  free  from  dirt  and  acid,  the  direct  process  is  gen- 
erally preferred. 

From  a  combination  consisting  of  700  pounds  of  cocoanut  or 
palm-kernel  oil,  100  pounds  of  tallow  or  i)alui-oil,  200  pounds 
of  cotton-seed  or  linseed-oil,  and  1000  pounds  of  caustic  smla  lye 
of  26°  to  27°  B.,  a  good  half-grain  soap,  with  a  yield  of  about 
200  to  205  per  cent.,  can  be  prepared ;  but  one  with  a  yield  of 
225  per  cent,  can  be  obtained  by  the  preparatory  boiling  to  grain 
of  all  the  fats  and  subsequent  augmentation  with  50  to  60  per 
cent,  of  water-glass. 

.  Moreover,  with  the  above  combination  a  yield  of  200  to  205 
per  cent,  can  be  obtained  by  direct  boiling  without  the  use  of 
heavy  filling,  by  allowing  the  soap-cuttings  to  dissolve  upon 
cauetic  lye  of  25°  to  26°  B.,  to  which  5  j)er  cent,  of  salt  has  been 
previously  added,  and  then  introduce  the  palm-kernel  or  cocoanut- 
oil.  About  50  pounds  of  cocoanut-oil  are  retained  for  future  use, 
and  the  soap  is  shortened  with  salt  or  carbonated  lye  in  case  it  is 
not  bright,  but  rough.     By  now  adding  the  reserved  50  pounds 
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of  (vieunniit  or  palm-koriK'l  oil,  tlH'  soap  ran  Ik?  well  regtriatod^  ] 
lUi'I  the  ri«ult  wilt  l)p  II  prodtirt  which  boil»  lig^it  »■"!  high  in  tli 
IcWlc  and  fiirms  well  in  th(?  fnimes. 

If  in  boiling  this  wwp  by  the  direct  method  water-glass  is  t> 
bv  iisi-d,  mit  more  th>iu  20  to  25  ])er  cN'nt.  of  tlie  t:tt  (in  this  caa 
290  puiinils)  can  be  tnkeii.     Tlio  Itoilitig  ofsiieh  map  is  notdiC 
inih,  but  it  is  neiffwjuy  lo  know  the  effect  of  the  (Siist-iu  * 
lyes  worlci-d  lis  well  a«  the  properties  of  the  water-plaas,     Tw 
methods  are  in  use:  Tnke  for  lIXl  |Kiimds  of  fut  eitlicr  r  det 
luincl  quantity  of  eiiiistie  itoda,  vartiiig,  according  to  the  coiitet: 
of  t)ie  latter,  between  19  and  23  jwnuds,  or  lyes  varying  betwcei^l 
26°  nnd  30°  B..  arid  the  alkiiline  emitcMt  of  which  in  aeetiratcl^ 
known.     With  such  knowledge  the  latter  method  is  jtiat  aa  iHiri*] 
and  the  lyea  nsetl  are  purer.     Dissolve  the  soap-ciitfings  npoaa  : 
850  pounds  of  tauMlie  aoda  lye  of  27°  R.,  prepared  from  a  high- 
grade  qnality  of  soda,  tlien  add  the^  wiiter-glass  and  allow  the 
whole  trt  boil  through.     If,  howevcj-,  fur  instance,  the  Ixst  ((ualil^; 
of  Grecnbank  (caustic  soda  has  been  used  for  the  preparation  e 
the  lye,  o  per  cejit.  of  erystallizeil  stxla  and  it  per  eent,  of  fialt  nq 
at  once  added  to  the  lye  and  allowed  to  boil  through  with  it. 
such  addition  is  (jenerally  made  to  lyes  fntm  poctrer  tpmlitieH  « 
caustic  soda,  and  moreover  they  are  mostly  used    1°  to   l^% 
stronger.      If  iit  dissolving  the  soap-cntttngs  miieii   water  hw 
eva|ior!ited,  it  is  replaced  by  adding  about  I'JO  poinids  of  it.     Tin 
cotton-Peed  oil  and  tallow  are  then  nllowtd  to  boil  llirongb,  aw 
the  melted  palm-kernel  or  eocoanut-oil  having  been  introdacc 
the  \v\w\e  is  erut<'he<l.     50  to  80  pounds  of  the  palm-kernel  i 
coeoamit-iiil  ai-c  rotaineil   for  fnture  use.     A  kettle  snflieiendjq 
lai-gp  to  allow  of  the  expansion  of  tlie  aoap  to  double  its  bulk  1^ 
of  great  advantage.     Immediately  after  the  eetnblishmcnt  of  i 
comjilete  combination  l>etw(«n  fat  and  lye,  spontaneous  heatinj 
takf^f  place,  and  the  soap  in  rising  lifts  up  with  it  ewrytbiog  ia*1 
the  kettle.     Endeavor  to  keep  the  soap  in  cheek  by  throwing,  ■ 
and  as  soon  as  it  passts  into  quiet  ebullition  take  samples 
especially  careful  to  see  whether  (he  soap  has  suffieient  saJt. 
tlie  saui|>lefl  are  viscid  and  glansy,  a<ld  salt  solution  until  the  H 
eired  ofiect  is  produced,  and  then  only  take  the  touoh,  i 
proportion  of  lye,  into  eunstderntion.     A  mild  soap  eotltaiuii)^ 
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sfth  allows  of  the  water-glass  being  boiled  with  it  without  trouble, 
vliile  a  vidcid  soap,  showing  an  excess  of  sharpness,  frequently 
causes  much  vexation.  All  soaps  containing  water-glass  must  be 
quickly  n^ulated  before  rigid  combination  is  formed,  as  this  can 
siddom  be  suoeessfully  broken  with  salt  water,  while  the  use  of 
lye  only  inci^^'ases  the  evil. 

With  the  use  of  lyes  of  such  strength  as  it  has  been  necessary 
to  recommend  (800  pounds  of  lye  and  250  pounds  of  smlium  sili- 
cate for  1000  pounds  of  fat)  it  will  be  readily  seen  that  nothing 
evaporates  even  if  the  yield  amounts  only  to  210  per  cent.  With 
some  attention  it  can  be  always  so  arranged  that  as  much  moist- 
nre  is  in  the  kettle  as  is  required  for  the  formation  of  the  soap. 
Too  much  water  with  a  large  percentage  of  water-glass  is  an 
error,  but  too  little  is  a  still  greater  one.  The  entire  (correction 
for  such  soap  can  only  consist  of  the  addition  of  salt  solution  and 
a  small  quantity  of  crystallized  soda,  which  are  introduced  before 
the  entire  quantity  of  fat  is  in  the  kettle,  the  final  im|)rovement 
lieing  made  by  the  addition  of  melted  cocoanut  or  palm-kernel 
oil.  The  finished  soap  must  boil  light  and  high  in  the  kettle, 
break  into  roses  up  to  the  rim,  and  the  scorched  particles  torn 
from  the  bottom  of  the  kettle  by  stirring,  should  be  small  and 
white. 

Tank-lyes  of  various  strengths  can  be  more  concentrated  w^ith 
caustic  soda  and  then  used  for  boiling  half-grain  soap  with  the 
above  charge,  but  the  process  is  always  somewhat  uncertain.  It 
is  advisable  to  concentrate  the  lye  to  »*]0°  B.  and  to  iLse  only  800 
pounds  of  it.  Reserve  about  100  pounds  of  cocoanut-oil  for 
final  corre<'tion  and  boil  as  previously  given,  f^ilt  water  can  \ye 
added,  but  carbonates  only  in  exceptional  cases.  If  after  tho  ad- 
dition of  salt  water  the  soap  boils  too  thin,  introduce  sonic  j)ure 
caustic  Ive  and  fix  the  excess  with  melted  cocoanut-oil  added  in 
small  portions. 

If  the  charge  consists  preponderatingly  of  fats  readily  forming 
combination,  there  are  but  few  cases  in  which  the  soap-boiler  is 
not  forced  to  the  preparatory  boiling  to  gniin.  It  is,  however, 
not  necessary  if  all  the  fats  are  previously  melted-  ujion  water 
and  only  the  clear  portion  is  used  for  direct  boiling,  or  if  the  fats 
are  free  from  substances  which  might  produce  irregularities  in  the 
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«nap.     Prepanitorv  Liotlin^  to  grain  fa  always  best  with  bonc-l 
)fliie-fat,  and  st^liruentnry  nils,  while  ex{>re:^;»ie<I  oils,  pa1mH>il,  ni 
rt-fiiie<l  taJiow  oin  be  directly  boiled,  tlio  Itittpr  pnx>».-i  boiog 
pfcially  aciviwihlr  ia  a  factory  liavin^  but  one  kettle.     Vt'ht 
there  are  two  kettles  |ire]iaratory  txiiling  does  not  involve 
lalwr,  since  before  the  soap-cnttings  are  dissolved  the  grain  is  also 
ready  and  its  transfer  to  the  other  kettle  is  readily  aocx)icplished. 

The  use  of  a  larger  quantity  of  oarbonntos  for  soaps  boiled  by 
the  indirect  method  is  partially  due  to  the  fats  and  partially  to 
Uie  manner  of  boiling.  The  grain  is  a  neutral  ,wap  furniod  from 
tlie  fat  with  pure  eanstic  lye,  and  the  augmentation  wanting  w>n- 
sisLs  mainly  of  wirbonntes.  With  a  charge,  fur  instance,  of 
pounds  of  bone-fat,  2(KI  [MMinds  of  tallow,  nod  -HW  iwunds 
oo(mannt-oll,- the  (iOU  pounds  of  fat  =»  StfK)  pounds  of  graii 
•would  require  3(KI  jiountis  for  uugoientalion.  Now  If  25  pier 
cent,  of  water-glass  is  included  in  the  chai^,  the  lye  required 
forit(o()er  cent.)  would  still  be  wanting  120  pounds  fi. 
mentation,  which  could  l)e  supplemented  by  about  half  tarli 
ate^  and  half  kilt  solution.  It  is,  therefore,  advit^able  at 
nsc  for  Iwiling,  strong  tank-iycs  conwnt rated  with  caustic 
and  to  add  three  per  ci-nt.  of  sidt.  Such  lank-lyes  contain 
mneh  lurbunates  as  rcqulnil  and  the  boiling  itoelf  pr 
regularly. 

If  with  the  same  charge  of  4O0  pounds  of  bone-fat  or  FatA 
tlie  same  consistency,  200  pounds  of  tallowy  fats  or  palm-oil, 
400  pounds  of  eocuanut  or  palm-kernel  oil,  20  tu  2i»  [ler  cent, 
water-glasH  is  to  !»  iidded  during  Iwiting,  pure  caustic  soda  1; 
will  have  to  Ix,-  used  whether  the  process  is  executed  in  the  dii 
or  indirect  way.     With  caustic  soda  of  60  to  62  jier  cent, 
bonatee  should  never  be  use*l,  bnt  2  to  -3  pep  cent,  of  i«lt  may 
added  to  the  lye,  but  with  csuistic  soda  of  72  to  76  per  cent!' 
per  cent,  of  crj-stallized  soda  might  ha  added  in  boiling  to' 
finifih  and  5  to  6  per  cent,  of  salt  to  the  lye. 

If  the  grain  has  been  Iwiled  upon  raustie  lye,  it  is  dissnl' 
together  with  the  soap-cuttings  upon  4.^0  pounds  of  caustic  go<la 
lye  of  25"  B.     The  water-glass  is  then  added,  and  after  Iwiiling 
the  mass  Uirougli,  .30  to  50  pounds  of  salt  are  st^attered  over  it. 
The  mehed  coooanut  or  palm-kernel  oil  is  then  introduced. 
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serviBgy  however,  50  pounds  ef  it  for  subsequent  correction,  and 
the  formation  of  a  uniform  combination  assisted  with  the  crutch. 
From  all  that  has  been  introduced  into  the  kettle,  viz : — 

Grain 900  poauds. 

Coooanat  or  palm-kernel  oil         .         .         .  400       ** 

Water-glasa 250 

Lje 450 


(I 


Total 2000 


(( 


there  will  boil,  under  the  most  favorable  circumstances,  a  soap 
with  a  yield  of  about  200  per  ceiit,  but  by  taking  evajwration 
mto  the  calculation  and  what  has  l>een  absorbed  by  the  dry  soap- 
catlings,  the  yield  will  be  about  190  per  cent.  Henc«  100  pounds 
of  water  would  still  be  wanting  for  a  normal  half-grain  soap, 
which  quantity,  and  perhaps  more,  will  have  to  be  added  l>efore 
further  evaporation  can  be  thought  of.  Generally  weak  solution 
of  salt  or  soda  is  also  wanting,  and  by  introducing  it  in  small 
quantities  the  soap  absorbs  it  and  is  improved,  while  by  strong 
evaporation,  after  combination  is  once  formed,  the  soap  is  disin- 
tegrated, and  when  salt  and  water-glass  are  once  separated,  con- 
traction becomes  difficult.  Caustic  lye  for  fitting  may  also  still 
be  wanting.  It  is,  however,  used  only  after  the  addition  of  the 
salt,  lye  of  20^  B.  being  suitable  for  the  purpose,  as  it  attacks  the 
combination  less  than  stronger  lye. 

The  finished  soap  should  boil  up  high  and  light  and  break  into 
roses  over  the  entire  kettle.  It  must,  however,  be  sufficiently 
thick  and  the  samples  remain  heaped  up  in  a  pile,  otherwise  it  is 
too  stn)ngly  fitted.  After  the  addition  of  salt  or  solution  of  car- 
bonate, the  soap  must  always  boil  thin. 

By  taking  400  pounds  of  peanut-oil  or  cotton-seed  oil,  200 
pounds  of  tallow,  and  400  pounds  of  pal n) -kernel  or  cocoanut-oil, 
and  boiling  by  the  direct  method  with  25  per  cent,  of  water-glaas, 
pure  caustic  soda  lyes  can  also  only  be  used.  By  bringing  900 
pounds  of  lye  of  27°  B.  into  the  kettle  and  dissolving  the  soap- 
cuttings  upon  it,  then  adding  the  water-glass  and  finally  the  pea- 
nut-oil or  cotton-seed  oil,  the  tallow  and  about  350  pounds  of 
cocoanut  or  palm-kernel  oil,  there  must  be,  when  the  soap  boils 
up  high,  a  thick,  close  mass  in  the  kettle,  which  is  so  far  regu- 


412  MAXLFACTrUF,   OF   BOAP   AKD    CANDLES, 

lated  with  salt  water  that  the  siuii|>!e»  do  not  "dift  off"  gittffly. 
If  now  the  renininder  of  the  eoraannt  or  jmhii-kcmd  oil  t* 
added,  care  mn-il  be  hm.!  to  evaporate  the  soap  s<i  far  that  it  will 
be  finished  uflcr  thi'  lust  fitting  with  oil.  A  Poup  with  such 
a  high  penonta^f  of  watcr-glaas  may  biifl  high  and  light,  hut 
evaporatidn  takes  jilacG-only  to  a.  aaiali  extent. 

It  may  Cnrtlur  he  rertiurked  that  slicU  Iwap  cr«ile.i  tronbleonly 
when  aliowiKl  to  boil  f«r  some  time  without  i^lt  aflcr  corabiiia^ 
tion  is  estalilifihcd,  as  the  walcr^lass  solution  enters  with  the 
soap  into  that  rigid,  vispid  union  whic^h  am  seldom  be  bn^ifill 
witliout  serious  conse<]uences,  Hciiee  stalt  is  always  added  eitfteT 
to  the  lye  or  immediately  after- combiriatton  is  effected.  If  not 
certain  whether  the  lyes  eontain  salt,  choose  the  latter  way  Rftd 
add  salt  sohitiou  afU'r  combination  is  effected,  there  l>eing  no 
hurry  with  tiie  earbonated  lyes,  whi(i  can  always  be  subsequently 
incorporated. 

If  for  the  above  charge  the  highest  possible  filling  With  inA&S' 
glass  (.W  to  60  per  cent.)  is  to  be  used,  alt  the  fats  are  first  bfflled 
to  as  neuti-al  a  grain-soap  as  possible  by  brii^ing  into  the  kettle 
first  the  cotton-seed  oil,  bone-fat,  tallow,  and  about  100  poands 
of  the  palm-kemel"  oil,  ti^ther  with  about  800  pounds  of  caustic 
soda  lye  of  1 5°  B,  A  good  combination  being  established,  acid 
400  pounds  more  of  caustic  lye  of  20°  B.,  and  later  on  the  re-' 
niaiiiing  cocoanut-oil.  Then  add  caustic  lye  of  28"  B.  until  a 
clear  jtaste-soap  showing  a  strong  touch  boiln  in  the  kettle.  Boil- 
ing is  now  interrupted  and  the  soap  sejmrated  with  10  per  cent. 
salt  solution. 

Kow  Hprinkle  100  pounds  of  salt  dissolved  in  water  over  the 
soap  and  <'()nttnnc  boiling,  when,  as  a  rule,  a  clear  soap  will  show 
itself,  which,  if  necessary,  is  somewhat  re-ground,  so  that  a  bright 
grain  is  foniKil,  which  is  tightly  covered  and  allowed  to  stand 
over  night  t«i  settle. 

The  snb-lye  can  seldom  be  sufficiently  removed  by  drawing  off 
or  pumping  out,  and  it  is  therefore  best  to  ladle  tlie  grain,  afljet 
testing  whether  it  will  fill,  into  a  special  kettle  provided  with  a 
stin'ing  apparatus,'  The  water-glass  which  serves  for  filling  is 
dihited  with  tank-lye  of  1°  to  2°.  How  far  this  can  he  dont  hafe 
to  be  ascertained  by  a  test";  geherally'it  is,  however,  reduced  to 
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28°  .or  30^  B.  Salt  solutian,  hot  water,  and  solution  of  crystal- 
lued  soda  9\iist.  also  be  kept  in  readiness,  so  as  to  assist  with  them 
if  qeee^saiy.  The  soap  must  become  quite  thick  and  curly,  not 
"wet,"  but  be  quite  dry.  The  filling  may  be  heated  to  167°  F., 
*Dd  if  the  soap  becomes  cool  a  little  fire  may  be  started  to  warm 
^t,  but  l)oiling  is  not  permitte<l.  The  finished  soap  must  allow  of 
Wng  readily  stirred  and  resemble  a  dry  gniin-soap.  Viscid  soap 
IS  improved  by  salt  water  and  soda  scdution. 

A  varietj'  of  half-grain  soap,  in  which  the  yield  is  of  little 
consequence,  is  prepared  with  the  use  of  fuller's  fat,  wool  fat, 
^edimentarj'  oils,  and  other  cheap  fats. 

Foller's  fat,  though  nearly  pure  fatty  acid,  gives  but  a  mod- 
erate yield,  there  being  few  varieties  of  the  crude  fat  which  give 
over  135  per  cent,  of  soap  with  a  firm  cut,  which  is  partially  due 
to  the  fat  containing  much  dirt. 

Direct  boiling  is  not  available  with  crude  fuller's  fat,  it  being, 
of  course,  diflTerent  with  the  white  fat  purified  by  distillation — the 
so-called  solid,  white  olein. 

Boiling  to  grain  is  the  more  time-consuming  the  more  colored 
the  fuller's  fat  is,  and  if  the  process  is  to  be  entirely  sure  it  can- 
not be  done  without  ladling  into  another  kettle,  there  being  no 
pump  or  discharge-pipe  which  will  remove  the  lye  and  dirt  set- 
tling on  the  bottom  of  the  kettle.  The  boiling  may,  however,  be 
shortened  bv  Iwilin^ic  out  all  the  sub-lves  with  fuller's  fat  and 
preserving  the  resulting  grain  for  a  large  lK)iling,  when  the 
pumping  out  or  drawing  off  of  the  sul)-lye  in  boiling  to  a  finish 
will  suffice. 

Tlie  consistencv  of  the  fat  must  also  be  taken  into  considera- 
tion.  The  manufacture  of  a  soap  of  a  firm  cut  would,  for  in- 
stance, be  scarcely  i)osi»ible  from  liquid  fuller's  fat.  Such  fat 
originates  from  soap  in  the  preparation  of  which  linseed -oil  has 
been  used,  and  is  generally  worked,  in  connection  with  other  fats, 
into  soft  soaj).  Crude  fuller's  fat  of  the  consistency  of  bone-fat  is 
derived  from  natural  grain-soap  or  from  hard  bar-soap.  Such 
fittmay  be  improved  by  heating  and  ladling  it  into  a  barrel,  when 
tlie  gray-white  or  yellowish,  solid,  fatty  acid  separates,  from 
mrbich  the  oleic  acid  can  be  readilv  filtered  off. 

Fuller's   fat   is   best  saponified    with    tank-lyes   not   entirely 
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cauRtic,  commencing  with  a  lye  of  12^  to  13^  R  and  finishing 
with  one  of  20^  to  21^  B.  It  may  be  allowed  to  boil  in  paste, 
though  salt  oan  also  be  at  once  added  to  the  lyes.  In  the  first 
boiling  strong  touch  must  be  kept  np,  whereby  the  fat  is  decolor- 
ized and  tlic  sub-lye  acquires  a  dark4m)wn  color.  This  has  to 
be  repeated  several  times  if  the  fat  is  to  be  entirely  deoolorixed  by 
boiling,  and  sometimes  it  will  not  even  succeed  tlien.  The  fiit  is 
generally  boiled  upon  three  waters,  the  sub-lye  being  then  lighter, 
and  this,  as  a  rule,  suflSces.  Upon  the  third  water  the  soap  has 
to  be  boiled  so  far  that,  if  necessavy,  it  will  form  a  solid  grain- 
soap. 

For  the  fabrication  of  half'-grain  soap  the  clear  grain  is  lifted 
off,  brought  into  the  kettle  with  eaustic  lye  of  20°  B.,  and  allowed 
to  l)oil  through.  Cocoanut  or  palm-kernel  oil  irt  then  added  until 
all  the  lye  is  fixed  and  a  uniform  soap  shows  itself  in  the  ^ettle^ 
If  the  kettle  now  be  covered,  the  thick  soap  will  be  observed  to 
liquefy  in  about  one  hour.  It  is  then  evaporated  until  a  sample 
shows  the  degree  of  hardness  the  finished  soap  is  to  have. 

Wool-fat  is  another  cheap  fat.  It  is  obtained  from  crude  wool 
and  has  a  red-yellow  color.  Boiled  by  itself  it  does  not  give  soap, 
but  can  be  utilized  for  soa]>s  with  a  firm  cut  in  connection  with 
fullor'jj-fat,  sodiniontary  oils,  and  j)oorer  qualities  of  bone-fat 
Scdimentar)'  oils  from  rape-seed  oil,  linseed-oil,  etc.,  can  also  he 
Imilwl  to  grain  only  with  bettor  (jualities  of  fat.  The  object 
lieinjr  to  work  these  cheap  fats  into  soap  of  good  appearance,  they 
in  eonnwtion  with  other  fats  on  hand  are  first  lx>iled  to  grain.  In 
c<)nsiK]nenec  of  the  strong  evajwration  requii^  this  grain-soap 
j)rosrnts  a  mean  appearance  and  yields  a  lather  with  difficulty. 
By  contract inii;  it,  however,  with  ccM^oanut-oil,  an  actually  beau- 
tifully mottknl  soap  uniform  all  thnnigh  is  obtained,  and,  l)esidert, 
by  this  mode  of  boiling  the  .scmp-lK)iler  has  it  in  his  power  to 
impart  to  it  any  desinxl  degnx;  of  haixlness.  The  soap  must, 
however,  Ik*  sufficiently  evaj>orated,  and  salt  and,  sometimes,  solu- 
ti<m  of  alkaline  carbonate  added.  It  will  be  readily  understoo<l 
that  the  yield  is  a  very  moderate  one,  but  the  soap  is  as  good  for 
household  purjwses  as  curd-soap,  and  will  Ix*  readily  bought  afler 
the  consumer  is  once  accustome<l  to  its  api>eftrance. 
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CHAPTER  XV. 

MANUFACTURE  OF  SOAP   BY   THE   COI.D   PROCESS. 

Fats  fw  saponification  hy  the  cold  process, — lender  saponifica- 
tion by  the  cold  process  is  understood  the  nietluKl  in  genend  use 
^^  the  present  time  of  preparing  soaps,  anti  es|xvially  the  cheajM?r 
"^ilet  soaps,  by  simply  stirring  together  meltwl  cocoanut-oil,  as 
^cU  as  palm-kernel  oil,  with  exactly  the  quantity  of  lye  required 
*0r  saturation.     The  process  is  based  u]M>n  the  pro])eii:y  of  the 
Various  kinds  of  cocoanut-oil  to  form  at  a  low  tem|x»rature  a 
Combination  with  strong  lye,  which,  by  subsequent  spontaneous 
heating  in  the  frame,  yields  a  solid  white  soap  distinguished  by 
giving  an  abundant  lather.     Frequently  a  certain  \\qv  cent,  of 
tallow,  lard,  olive-oil,  or  castor-oil  is  used,  and  though  cocoanut- 
oil  saponified  by  itself  gives  the  purest  and  finest  c»olors,  both   in 
the  white  and  colored  pnxluct,  the  addition  of  one  of  these  fiits 
is  advisable  in  all  cases  where  a  milder  and  more  durable  pro- 
duct than  from  cocoanut-oil  alone  is  desired.     Such  sotips,  par-^ 
tkularly  when  prei>ared  with  a  considenible  percentage  of  tallow, 
resemble  very  much  in  appejiranc^  millcHl  toilet  sojips,  and  when 
well  and  carefully  made  can  frecpiently  l)c  alone  distinguished 
froni  them  by  the  fracture,  which  is  amorphous  in  soaps  j)re- 
pared  by  the  cold  process,  but  crystalline  in  milled  soaps. 

The  manner  of  preparing  soap  by  the  cold  pnx^ess  is  the  same 
whether  tallow  and  other  fats  and  oils  are  use<l  in  connection 
witli  cocoanut-oil  or  not.  There  is  but  a  slight  deviation  as  re- 
ganls  the  temperature  of  the  fats  to  be  saponified  and  the  quan- 
tity of  lye  n^uired,  it  being  only  necessarj-  to  observe  that  of  the 
fats  here  in  question  cocoanut-oil  requires  the  large^st  amount  of 
lye  for  complete  saponific^tiq;!.  Next  are  tallow,  lard,  and  olive-t 
oil,  which  require  about  the  same  amount  of  lye  ;  castor-oil  needs 
least.     It  is,  of  course,  understood  that  only  fresh  and  pure  olive- 
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oil  (Xin  1)0  usicd,  and  tliat  all  the  other  fats  should  Ik?  as  fresh  and 
pure  as  j)()ssil)le,  and  e.speeially  not  nmcid,  as  otherwise  the  soaps 
would  be  verv  niueh  im^lined  to  raneiditv.  As  resninls  the  tern- 
perature  it  may  \h}  set  down  as  a  rule  that  the  iiigherthe  melting 
|K)int  of  a  fat  to  he  siiponifial  by  the  eold  proeess  the  higher  the 
teinpeiature  must  be  kept  during  the  oi>eration.  If,  for  histanw, 
talluw  rould  Wr  worked  by  itself,  it  would  have  to  be  kej)!  at 
from  14<)  to  144.5^  F.,  while  in  conneetion  with  one-half  to 
two-thirds  of  <'(M'oaiuit-oil  a  temperature  of  from  104°  to  108.5^ 
F.  suilices  ibr  ilw.  first  easi^  and  one  from  lU)..")  ^  to  95*^  F.  for  the 
latter. 

For  (H)eoanut-oil  alone,  as  well  as  when  worked  in  conneetion 
with  lard,  e;istor-oil,  and  olive-oil,  the  temperature  in  summer 
should  not  exetrd  70. o^  F.,  one  of  64. o^  F.  l>eing  frequently 
suflicient,  and  in  winter  OCo^  F.  If  tallow  is  used,  a  somewhat 
higher  temperature  is  required,  especially  in  winter,  though  it 
never  need  exe(H.*d  113'  F. 

It  remains  to  say  something  in  regard  to  eoc?oanut-oil.  The 
three*  prineij)al  varieties  at  j>resent  known  in  <^)nmiei'ce  are  Cey- 
lon, Svdnev,  and  Cochin  China  oils,  the  latter  vieldinj:  tlie 
whitot  and  umA  delicate  soaj)s,  and  will  have  to  be  u^ed  where 
whiteness,  durability,  and  freedom  from  cnlor  are  esjK'eially  de- 
manded. Th(*  (►tiler  oils,  being  cheapiT,  are  employeil  for 
chea|)er  and  colored  and  perfumed  soaps,  though  for  the  finer 
qualities  of  colored  soai)s.  Cochin  China  oil  is  prefenible,  Jis  the 
colors  will  turn  out  more  d«'licatc  and  iK'autiful.  Cochin  China 
oil  bein<r  ireneraliv  brouirht  into  commerce*  in  a  fresher  state  than 
the  other  kinels,  sip(»nilies  slower  and  more*  n^gularly,  almost  all 
<listnrlxine<'s  in  the  cold  process  of  saponification  being  due  to 
free  fatly  aeids  wliieh  frequently  cause  a  premature  thickening 
of  ilie  soap,  >o  that  before  the  atldition  of  the  last  lye  the  nitiiw 
<-an  no  lonucr  be  w<>rk(d  with  the  crulc?h.  Old  Cevhm  and  Svd- 
nev  oils  are  espeeiallv  ri<'h  in  >ucli  free  fattv  acids.  To  remove 
this  evil  it  is  best  pr(»vij»u>]y  to  retine  >nc]\  oils  with  strong  lye,  the 
proe(tss  for  which  will  l)e  tlcsci-ibevl  further  on;  though  frequently 
even  this  ra<lical  remedy  is  of  no  avail,  especially  with  very  old 
oils,  and  it  is  then  advisable  not  to  use  them  for(*old  sajKMufieation. 

All  other  disturbami's  and  interruptions  in  the  oold  procca*  of 
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aaponification,  suoh  as  tlie  soap  becoming  thick  and  gritty,  tlie 
formation  of  grain,  and  partially,  aUo,  the  gray  color  of  the  soap, 
are  also  due  to  a  greater  or  smaller  content  of  free  fatty  acids  in 
the  oil.     F'requently  these  evil?  ran  Ikj  partially  prevented  by 
keeping  the  oil  during  saponificfition  at  as  low  a  temj)erature  as 
possible,*  even  as  low  as  71^  to  77°  F.,  act^ording  to  season  of  the 
year.    There  is  no  cause  for  alarm  even  if,  in  the  In^ginning, 
after  the  addition  of  the  lye,  the  mass  partially  cong(»als  so  that 
'iinips  are  formed,  becau.se  when  the  soap  bwomes  more  strongly 
'seated  by  the  lye,  these  lumps  re-dissolve  and  the  soap  again  Ix'- 
^nies  smooth  and  gradually  thinner,  so  that  stirring  (ran  be  con- 
tinued to  the  normal  thickening.     S<)aps  thus  treated  are  very 
^ild  and  white ;  this  result,  however,  being  reacluHl  only  by  vig- 
^rons*  and  continuous  crutching.     If,  however,  the  sf)ap  becomes 
^nick  and  grainy  even  with  this  treatment,  or  a  pure  white  color 
2ind  great  durability  of  the  sf)aj)s  are  especially  demanded,  the 
pr-oec^ss  of  refining  with  strong  lye,  above  referred  to,  must  be 
^*t.*sortefl  to.     And  even  if  the  S()ap-boiler  is  not  forced  to  refine 
tlie  oil,  previous  washing  with  salt  water  to  remove  particles  of 
^irtand  mucus  mechanicallv  fixed  in  the  oil  is  absolutelv  neces- 
'^^arv.     This  is  effected  in  the  followintj  manner : — 

Bring  into  a  shallow  kettle  filled  about  two-thirds  full  with 
tlie  cocoanut-oil  to  be  purifiwl,  a  suffit^ient  quantity  of  salt  water 
^f  15^  to  IS^  B.,  so  that  the  oil,  when  melteil  and  floating  upon 
^w  salt  water,  cim  be  conveniently  ladled  out.     After  melting 
the  cocoanut-oil,  bring  it  to  the  boiling  point  and  keep  it  there  for 
*^  least  half  an  hour,  removing  the  scum  constantly  forming  on 
"le  surface.      The  operation  is  finisheil  when  only  pure  white 
'^th  comes  to  the  surface.     Now  shut  off  the  heat,  cover  the 
"^^tle,  and  allow  the  oil  to  stand  a  few  hours  or,  still  better,  over 
*6ht.     The  next  morning  draw  oft'  the  clear  oil  from  the  sedi- 
ment and  dirt. 

.      nhere  steam  is  available  it  is  not  necessarv  to  introduce  water 
*^^  the  kettle,  since  it  is  formed  by  the  steam  condensing.     The 
f^liired  salt  (about  3  to  4  pounds  to  100  pounds  of  oil)  is  brought 
*^  the  kettle  together  with  the  oil. 

defining  or  bleaching  the  oil  with  lye  is  carried  on  in  a  similar 
'^^ner.     First  melt  the  oil,  then  bring  the  re(piired  quantity  of 

97 


418  MA>VFACrURB  OF  SOAP  AND  CAKDLES.  | 

water  into  the  kettle,  ajul  aft«r  hc?ating  the  oil  to  tlie  boiliug 
point,  add  nirefully,  so  as  to  prevent  l>oiiiiig:  over,  3  t*»  H  pmindi' 
of  lye  of  38°  to  40°  B.  fijr  every  UK>  pounds  of  oil.  Aftor 
thoroughly  boiling  the  niaaa  until  it  may  Ixi  ex))e«ted  that  tJin  lye 
is  completely  saiKiiiilied,  salting  out  witJi  dry  coiuniou  salt  ii- 
coflun^ieed  and  continued  until  a  dirty  gray  am!  frothy  grain 
rises  from  bi-low  to  llie  suriaw,  which  is  removed  as  soon  as  ii 
appears.  This  gmiii  luu^t  be  ^  emnpact  an  to  n'maia  upon  thr 
»>kiinnier;  if  it  is  so  Suid  us  t»  pac<s  thmugh  the  holes  in  tlie 
skimmer  more  salt  is  re«juired.  The  operation  nH|uircfi  quiejj 
work,  because  as  ssoon  as  the  froth  ie  allowet!  ti>  cover  the  oiitire 
surface  so  tiiat  tlie  oil  aumot  break  tiii'ough,  boiling  over  caiuiut 
be  prevented,  and  the  addition  of  water  or  iye  would  only  ulill 
more  promote  combination,  tlius  inereaMUg  the  evil.  For  thit^ 
reoMin  a^  very  moderate  fire  should  be  kept  up  dnring  tliis  staff.' 
and  the  frotli  not  allowed  to  collect.  The  ap]>earajiee  of  a  puK 
white  froth  indicates  the  end  of  the  operation,  whoti  the  kettle  h 
well  covered  and  the  oil  subsequently  trciited  in  the  same  mnnni.T 
m  given  tor  purifying  with  f&U.  After  M'ttling,  the  oil  is,  how- 
ever, not  clmr,  but  milky  white  ami  turbid.  In  cooling  a  tbiu 
pasty  film  fre<jiwntly  fonns  u}>on  the  oil.  It  Is  of  no  use  to  re- 
move thie,  since  it  doeti  not  injure  the  quality  of  the  oil  and  oitly 
forms  again.  Oil  treated  in  this  manner  saponifies  slowly  and 
with  difficulty,  bo  that,  for  instance,  200  pounds  of  oil  freciuently 
reipiirc  half  a  day  and  sometimes  still  longer  fi>r  tbiokening. 
This  is,  however,  a  good  sign,  as  oils  difficidt  to  saponity  yield 
the  whitest  and  most  durable  soape.  Tliii'  (inx-css  of  refining  or 
blenching  of  twoanut-oil  is,  besides,  the  only  meuns  known  at  th*^ 
present  time  of  preparing  soajts  as  inoflorous  as  [towUI>)e. 

From  what  has  betm  said  it  will  be  seen  that,  as  far  as  jrassili 
only  the  fresliest  eocoanut-oil  should  Iw  used  for  safiotiifitMitionl 
the  cold  process,  in  order  to  avoid  the  loss  incurred  by  reiiui 
and  to  be  able  lo  pnxlnee  beautiful,  durable,  iind  while  s 
without  taking  up  much  time  for  prejMUTitorj'  work.  Wherei^ 
portuuity  is  offered  to  select  the  iKiroanut-oil,  it  is  retiinui 
t4)  choose  HUeh  as,  with  a  hard  am)  a  quite  trauHpareitt  wbl 
fracture,  shows  the  \vaKt  imIop  of  rancid  liLitter.  Smeary  oils  v 
a  rancid  butter  odor  and  of  a  gret^^nisli  or  gray  color  may  bn  j 
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<M*ee  designated  as  old  oils  containing  much  free  fatty  acid,  which 

^11  '  not  yield  beautiful  and  durable  soaps  without  previous  re- 

fiblng.      The  odor  of  fresh  eocoanut-oil,  especially  of  Cochin 

^ina-oil,  is  peculiarly  aromatic  and  nutty. 

A  8  previously  mentioned,  for  the  better  qualities  of  soap  it  is 

•^'v'i  sable  to  use  tallow,  lard,  castor-oil,  or  olive-oil  in  connection 

^tW.  co€foanut-oil,  the  results  obtained  with  the  first  two  fats 

'^i^g  especially  desirable,  they  making  the  soaps  milder  without 

'"J  VI ring  their  hardness  and  feel,  and  50  per  cent,  of  them  may 

"^     sodded  to  the  cocoanut-oil  without  disturbing  the  procc»ss  of 

^I>^Dnification,  it  being  only  necessary  to  reduce  the*pro{>ortion  of 

v^>    as.  these  two  fats  do  not  require  as  much  as  cocoanut-oil 
alo^^. 

\ye8  for  the  coM  process  of  sapmnjicufion, — The  lyes  formerly 
for  the  fabrication  of  soap  by  the  cold  process  wore  gene- 
"^Hy  prejwired  from  cjdcined  or  crystallized  soda  subsequently 
^Vistleized  wnth  lime.  Lyes  of  12^  to  15^  B.  were  obtained  in 
*'^5s3  manner  and  then  evaponited  to  40^  B.  This  gave  a  very 
K'^od  and  ser\'iceable  material,  but  the  evaporation  was  connected 
^^^trh  great  loss  of  time,  labor,  and  fuel.  In  more  modern  times 
**^c^  lyes  required  for  the  manufacture  of  toilet  soaps  are  generally 
P^^*^pared  from  caustic  socla,*  and  this  is  to  be  the  more  reconi- 
"^^nded  as  the  process  is  very  quick  and  sure. 

The  use  of  distilled  water  or  rain-water  in  the  preparation  of 
**^^  lye  is  of  great  advantage.  Where,  however,  no  other  water 
^^t  well  or  river  water  is  available,  it  should  be  boiled  and  al- 
'^^\ved  to  settle  before  use. 

After  setting  the  lye  to  the  right  degree  B.,  cover  the  reservoir 

^^ith  the  lid  and  bags,  and  allow  it  to  stand  quietly  a  few  days 

*^T  the  particles  of  sediment  and  dirt  to  subside.     It  is  further 

^^  be  remarked  that  in  setting  the  lye  it  must  not  be  hot,  or  even 

^arm,  as  lye  when  cooled  oft*  shows  always  more  degn^es  than 

^ken  hot.     In  measuring  by  Baume's  areometer  63.5°  F.  may 

^  taken  as  the  normal  temperature. 

After  remaining  for  a  few  days  in  the  closed  reservoir  the  lye 
"88  acquired  a  clear  appearance.     To  perfect  it  still  further  and 

*  For  the  preparation  of  lye  from  caustic  doda  see  p.  21I0. 
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to  reniove  the  smallest  particles  of  dirt  or  sediment,  it  is  filtered 
throuji^h  a  glatis  funnel,  filled  with  glass-wool,  into  large  clean 
glass- balloons. 

For  soaps  by  the  cold  process  it  is  best  to  use  only  high- 
gra(l(»  lyes,  sini-e  non-snceess  is  frequently  due  to  the  large  con- 
tent of  cjirboiiates  and  other  salt*  in  the  weak  lyes,  which  results 
in  spongy,  soft,  and  badly-combined  soaps,  bad  colors  and  in- 
clination to  sweat  in  winter  and  on  rough  days.  GockI  soda,  on 
the  other  hand,  produces  clear,  transparent,  and  thoroughly  com- 
bined soaps  of  a  white  and  delicate  appejirance,  and  firm  and 
solid  to  the  touch.  A  nuKlerately  filled  soap  prepared  with  good 
so<la  may  frequently  excel  in  appearance  and  quality  a  non-filled 
soap  prepared  with  poor  soda,  (.'arc  should,  therefore,  be  had  in 
the  choice  of  the  soda  and  the  prepanition  of  the  lye,  and  the 
soap-maker  should  not  be  afraid  of  a  little  extra  exi)ense  for  an 
article  of  good  repute,  for  in  the  manufactuixi  of  household  as 
well  as  toilet  soaps,  scnla  is  the  basis  of  all.  It  is  far  easier  to 
prepare  a  product  of  a  giK>d,  or  at  least  medium,  quality  from 
poor  oils  or  fats  and  good  soda  than  rice  versa.  All  defects  and 
l)lcniishcs  of  the  soap,  if  there  l)e  no  direct  evidence  to  tlie  con- 
trary, can  in  nine  cases  out  of  ten  he  traced  to  the  s<Kla  or  the 
jux^poition  of  lye  used.  As  a  pre<*aution  it  is  therefore  lx»st  to 
use  7")  t()  7<)  per  cent,  caustic  s<Kla  for  all  soaps  by  the  cold  pro- 
cess, an<l  allow  one  pouud  of  lye  of  38  B.  prepared  from  it  for 
every  two  pounds  of  <M)Coanut-oil. 

(_)n  the  other  hand,  for  soaps  by  the  warm  j)ro(»ess,  to  which 
belong,  for  instance,  all  boih^l  cocoanut-oil  soaps,  as  well  as 
transparent  or  glycerin  soaps,  it  is  advantageous  to  use  70  to  72 
per  cent,  caustic  soda,  since  these  soaps  rcHjuiiv  a  certain  content 
of  silts  found  in  th<»  low-grade  varietii^  of  caustics  soda.  As, 
however,  this  ccmtent  of  sidts  exerts  no  effwt  in  the  sajxmification, 
though  it  counts  in  weighing  the  degrees  of  the  lye,  it  is  necessary 
to  use  the  lye  prej)ar<'d  from  such  soda  at  40"^  I^. 

Fi//in(/for  sfidjts  hi/  the  rofd  y>/7>(vw.y. — I5y  the  word  *' filling"  is 
uiulcrstood  the  art  of  being  al>le  to  pnMluce  the  soap  cheajwr  by 
mechanically  mixing  with  it  less  expensive  substanc*es  than  the 
>oa])  itself.  This  is  not  the  place  to  enter  into  a  justificjition  or 
condemnation  of  this  metluKl,  though  we  may  Ix*  allowed  to  say 
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that  no  doubt  ever}'  soap-maker  would  prefer  to  manufacture 
pure  and  unfilled  soaps  provided  he  received  a  (Hjrresponding 
price.  However,  this  not  being  the  case,  cheap  soaps  l)eing  |]^en- 
erally  demanded  and  bought  in  preference  to  expensive  ones,  the 
soap-maker  is  forced  to  use  means  of  cheajxining  his  product  in 
order  to  compete  with  others. 

The  object  of  filling  is  partially  to  increase  the  quantity  and 
partially  the  weight  of  the  soap.  The  agents  used  for  incrreasing 
the  quantity  are  salt  water,  potash  solution,  and  sugar  solution ; 
and  those  for  increasing  the  weight,  talc  and  water-glass. 

Salt  water  is  applied  as  a  solution  of  15^  I^.  of  pure  coniiu<m 
salt  in  pure  water.  After  removing  the  scrum  and  dirt  floating 
on  the  surface  bv  means  of  a  skimmer,  the  solution  is  added  to 
the  soap  when  it  seems  to  be  thoroughly  combined  and  before 
bringing  it  into  the  frames.  Much  siilt  solution  c-annot  be  useil 
for  cold-stirred  aoaps,  as  it  disturbs  the  combination  an<l  fre- 
quently causes  entire  failure.  It  besides  })ossesses  tlie  pruj)erty 
of  producing  soaps  which  are  moist  on  the  cut  surface,  an<l  in 
drying  in  the  store-room  lose  thciir  sha|)e  and  bwomo  hanl  as 
stone.  For  this  reason  salt  solution  as  a  filling  material  for  cold- 
stirred  soaps  should  Ix*  rejected,  and  e,sj>ec^ially  as  such  soa})s  are 
generally  inclined  to  sweating  and  ccmsequent  soaking  of  the 
wrapper. 

The  nse  of  potash  mliUion  as  a  filling  material  recpiires  gocnl 
caiistio  lye  for  the  sai>onific4ition  of  tlie  fats  and  oils,  becjiuse  it 
decreases  causticity,  the  result  being  spongy  and  soft  soaps. 
With  good  caustic  lye  it  is,  however,  an  exc^ellent  material  for 
making  soaps  filled  with  water-glass  more  transparent  and  pnv 
venting  them  from  Ix^coming  hard.  It  is  lK\st  use<l  at  from  lo° 
to  18°  B.,  and  generally  in  connecrtion  with  water-glass. 

0(  water-^/ldSH  two  principal  varieties  are  found  in  commerce — 
«oda  and  potash  water-glass.*  For  the  manufacture  of  toilet 
soaps,  soda  water-glass,  or  sodium  silicaite,  is  chi(»fly  used,  and 
besides  it  is  cheaper  than  potash  water-glass,  or  potassium  silicate. 

Water-glass  represents,  in  a  certain  manner,  a  finished  soaj), 
with  slight  detergent  power,  and  reailily  combines  with  the  soap 

*  See  page  218. 
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to  Im!  6IIh1.  It  in  us(>d  fruni  liO  to  40-'  H.  struii)c:,  betttf^  rodtKcd 
to  ."lU^  B.  by  tlip  addition  of  water.  Though  soaps  tilleJ  witk 
water-glass  retain  some  of  tfaeir  transparency,  they  bt>i-onif  ulmurit 
jKitrified  by  storiiig,  by  the  moisture  drying  out,  while  thu  silicic 
at'id  remains.  This  evil  ib  overeome,  as  above  mentioned,  hgr 
using  (Kitash  wiliitiou  in  connection  witli  wator^lass.  Water- 
glass  poaseef^es  also  the  pro[x?rty  of  weakening  tlnr  fit  of  the 
isoiips,  so  timt  it  fre<]iiently  hapjMpns  that  iXMipu  ittrongly  tillfd 
with  watcr-glnss  yield  oil  during  the  h<^aling  in  the  frame  whicb 
spoils  tiie  soup.  Lye  ia  tliorcfore  niixml  with  watt.'r-g]asij  iii  tlie 
l>ro|K)rtion  of  1  ponixl  of  lye  of  38^  to  4U°  JJ.  to  5  ptnntds  ut 
wuler-glaas.  When  the  soap  is  tlioronghly  aimbined,  the  vrater- 
gloss  is  added,  and,  after  several  times  vigorously  crulehiog  the- 
mass,  quickly  brought  into  the  frames. 

Solution  of  sugar  is  used  as  a  tilling  material  to  impart  to  the 
soup  transparency  and  clmnio^,  tliongh  it  is  apt  to  make  it  so 
and  sticky,  and  renders  it  soon  odorless  and  theii  raneiil.     Soil 
ttons  of  various  strengths  are  used — fur  fanbuice,  1  pouud  i 
sugar  to  2  of  wat^r,  1  jiound  (o  H  of  wat^^'r,  and  so  on. 

All  the  tilling  matenala  mentioned,  with  the  exception  of 
Kugar  Milutioti,  make  the  soap  more  i>r  lc»s  sharp,  and  ttoajiti  thus 
pri'juinxl  cannot  I>e  recommended  to  {H'i'eonti  mllh  seusiti\'a 
ttkina.  Talc,  however,  is  free  from  this  evil,  and  rather  makc6< 
the  soap  milder  and  lunoxious  to  the  ^kl[l,  but  ha»  the  dis)igree« 
able  property  ot  mjuring  the  appeamnci,  ui  iIil  soup,  the  color 
of  the  Iatt4!r  Ix'ing  nc\<.r  Mt  lieautitul,  (hur,  and  pure  as  that  of 
soap  lilleil  willi  iht?  other  matortuU,  though,  ut  the  name  time,  it 
docs  not  tkecomc  "o  hard  ^^  hitt.  -oqjib  filled  with  tak  turn  grujCf 
while  coloi-od  ones  lack  the  fi-tchness  and  the  brilliaucv  so  mucb 
esteemed. 

Talo.  is  applied  by  finely  pulverizing  it.  ''.iHing  it  through  a 
fine  sieve  into  the  liquid  fiit  or  oil,  and  unifurialy  inborjxiraiiug' 
it  by  vigorous  stirriug.  The  lye  is  then  uddedj  niid  tlie  process 
uarried  on  as  with  irther  soaps. 

Other  udditious  to  the  soap,  such  us  glyecrinc,  etc.,  caunot  be 
cunsulcred  as  filling,  since  they  are  iuteuded  for  a  »i»eoific  pur- 
]>ose,  as,  for  instance,  in  medicated  eoaps.  to  produce  a  oprtnin 
medicinal  effect  upon  the  skin,  cte. 
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-  MarbUng  of  soaps  prepared  by  the  cold  proc€»H, — The  marbling 
of  these  soaps  presents  no  difficulties,  requiring  only  some  expe- 
rienoe.     It  is  done  in  the  following  manner : — 

Before  stirring  the  soap  together,  weigh  oiF  the  required  quan- 
tity of  c5oloring  material  into  the  rubbing  dish,  and  triturate  it 
with  some  olive  oil.  When  the  soap  is  thick  enough  for  })ouring 
out  (for  marbling  it  should  be  somewhat  thicker  than  usual), 
bring  a  few  pounds  into  the  rubbing  dish,  and  mix  it  thoroughly 
with  the  color.  Now,  while  one  workman  uninterruptedly  stirs 
the  small  quantity  of  soap  thus  colored  to  prevent  its  too  rapid 
cooling,  another  ladies  a  sufficient  quantity  of  soap  into  the 
frame  to  cover  the  bottom.  Upon  this  is  jwui'ed  in  a  thin 
stream  a  portion  of  the  ox)lored  soap  in  lengthwise  and  crosswise 
streaks,  and  then  more  soap  is  introduced  into  the  frame,  so  as  to 
cover  the  color.  Colored  soap  is  again  poured  upon  this  in  the 
same  manner  as  before,  upon  which  comes  again  a  layer  of  soap 
from  the  kettle,  and  this  is  alternately  continued  until  the  frame 
is  full.  For  distributing  the  colored  soap  a  small  crutch  pro- 
vided with  holes  is  used,  which  is  several  times  drawn  up  and 
down  in  the  soap,  but  every  time  at  a  new  place.  Finally,  large 
or  small  circular  or  annular  figures  are  drawn  through  the  soap 
from  one  end  of  the  frame  to  the  other  by  means  of  a  rod  pushed 
down  to  the  bottom.  With  some  experience,  an  irregular  but 
nevertheless  beautiful  marbling  is  thus  produced. 

A  more  regular  marbling  is  obtained  in  the  following 
manner : — 

When  the  soap  is  ready  to  be  poured  into  the  frame,  color  the 
surface  of  the  soap  in  the  kettle,  so  that  the  coloring  substance 
mixes  with  the  soap,  without,  however,  penetrating  too  far  down. 
Then,  by  a  quick  turn,  pour  the  contents  of  the  kettle  into  the 
frame,  whereby  the  colored  soap  will  be  quite  uniformly  dis- 
tributed, the  distribution  being  completed  with  the  crutch. 
Streaks  are  then  drawn  lengthwise,  about  the  width  of  a  finger 
apart,  from  one  end  of  the  frame  to  the  other  by  means  of  a  rod, 
commencing,  however,  always  on  one  end  of  the  frame  without 
returning  in  the  streak  just  made. 

The  manner  of  coloring  these  and  other  toilet  soaps  will  be 
given  in  Chapter  XVIII.,  treating  of  toilet  soaps. 
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CHAPTER  XVL 

SOFT  SOAP8. 

By  soft  8oap  is  understood  a  soap  prepared  chiefly  from  potash 
lye  and  oil,  of  a  soft,  salve-like  consistency^  and  containing  much 
more  water  than  hard  soap.  It  is  not  a  simple  alkaline  sebate, 
but  a  solution  of  an  alkaline  sebate  in  a  mixture  of  carbonated 
and  caustic  lye.  As  neutral  potassium  oleate  yields  a  visdd, 
gumnly,  and  turbid  product,  it  is  necessary  to  add  to  it,  in  order 
to  obtain  the  transparent  soap  of  commerce,  a  solution  of  potas- 
sium hydroxide  and  carbonate,  or  to  substitute  for  the  latter  one 
of  allied  salts.  By  depositit^  itself  between  the  atoms  of  soap, 
the  potassium  carlionate,  added  in  a*  corresponding  proportion, 
breaks  up  tlie  viscidity  of  the  soap  and  forms  it  into  a  plastic, 
transparent  mass,  while  it  also  possesses  the  property  of  combin- 
ing water  with  the  soap. 

It  is  frequently  stated  that  the  glycerin  contained  in  the  oil  and 
fat  take^  an  active  part  in  the  process  of  saponification.  Such, 
however,  is  not  the  case,  it  contributing  at  the  utmost  only  to 
the  transparency  of  the  soap. 

The  princMpal  fatty  substances — ^train-oil  and  hemp-oil — ^>vhich 
were  formerly  used  in  the  manufacture  of  soft  soap  are  but  little 
employed  at  the  prasent  time,  linseed-oil,  Grerman  sesame  or  cam- 
eline-oil,  mpe-oil,  cotton-seed  oil,  |)eannt-oil,  sesame-oil,  as  well 
as  oleic  acid,  tallow,  palm-oil,  lard,  and  horse-fat  Ixiing  substi- 
tute<l  for  them.  On  account  of  their  low  price  and  other  good 
qualities,  linseed-oil  and  cameline  oil  are,  however,  the  principal 
materials  used. 

The  success  of  the  soap  depending  chiefly  on  the  lyes,  it  is 
ne<*essarv  to  prepare  them  with  the  greatest  care,  the  princi|)al 
condition  InMiig  to  determine  whether  they  contain  correct  proiK)r- 
tions  of  caustic  alkali  and  alkaline  carbonate,  or,  as  it  is  techni- 
cally called,  are  "  correct  in  lime.'* 
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For  the  saponification  of  100  |>oiin(l8  of  oil  or  fat  about  36 

pounds  of  96  per  cent,  potash  causticizal  by  lime  are  ^jiienilly 

requirwl.     If,  however,  the  soft  soap  is  to  be  filk^l,  a  considenible 

quantity  of  lye  is  necessary  for  saturation,  so  that  40  pounds  of 

96  per  cent,  potash  must  be  allowed  for  KX)  pounds  of  oil. 

For  boiling,  lye  of  an  average  strength  of  23°  to  24°  B.  is 
generally  used,  155  to  160  pounds  of  lye  of  24°  B.  sufficing  for 
100  pounds. of  oil.     Lyes  taken  diret'tly  from  the  tanks  arc  not 
even  in  lime,  the  latter  varying  very  much  in  lyes  of  30°,  24°, 
and  18°  B. ;  the  higher  the  degree  of  the  lye  the  lower  in  lime  it 
is.     It  being,  however,  absolutely  netrcssjiry  in  boiling  to  keep 
within  determined  pn)iK)rtion8  of  caustic  alkali  and  alkaline  car- 
bonate, correspondingly  weaker  and  stronger  lyes  are  used  ;  for 
instance,  about  2  parts  of  lye  of  20°  B.  and  1  part  of  lye  of  30° 
B.,  by  which  a  suitable  average  lye  of  about  24°  B.  is  obtaincnl. 

The  manner  of  preparing  the  various  kinds  of  soft  soap  occur- 
ring in  commerce  being  the  same  and  carried  on  aw.'ording  to  the 
same  rules,  they  can  only  be  divided  into  the  following  four  ynvx- 
eties,  according  to  the  fatty  substaiuvs  used  and  whether  ]>()tash 
lye  alone  is  employed  or  soda  lye  in  connection  with  potasli  lye. 
1.  Smooth  transparent  soap.  2.  Transparent  soap  with  natural 
grain  (natural  grain-soap).  3.  Transpaixmt  .soap  with  artificial 
grain  (artificial  grain-soap).  4.  Soap  with  a  mother-of-{>earl 
lustre  (silver  soiip,  elaidin  soap).  All  these  varieties  demand  a 
different  treatment  in  the  various  sejisons  of  the  year,  in  onler  to 
present  always  the  same  appearance ;  it  Ix^ing  of  sj)ecial  im- 
portance to  choose  a  different  combination  of  fats  for  each  season 
of  the  y(*ar,  to  pay  special  attention  to  the  correct  proportion  ot 
causticity  of  the  lyes,  the  degree  of  moisture  and  the  fit  of  the 
soa{)S,  and  to  use  the  corret't  proportion  of  soda  for  smooth,  arti- 
ficial grain,  and  silver  soaps. 

1.  Snwoih  traiiApareni  sitft  aoap, — For  these  soaps,  which  occur 
in  commerce  as  so-called  crown  soai)s  of  various  colors  (bla(»k, 
brown,  green,  etc.),  linsee<l-oil  or  aimeline-oil  is  generally  used 
in  winter,  and  sometimes  train-oil  and  hemp-oil,  these  oiLs  being 
nearly  free  from  stearin  and  little  inclined  to  congi^aling.  In  the 
warm  season  of  the  year,  Iwsides  the  mentioned  oils,  a  considera- 
ble quantity  of  cotton-seed  oil,  rape-oil,  })eanut-oil,  sesame-oil, 
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and  olive-oil  is  worked  to  impart  to  the  soaps  a  better  consist- 
ency and  durability.  'On  aoconnt  of  its  low  price,  linseed-oil  is 
nnich  used  at  the  present  time  for  the  manufacture  of  smooth  soft 
soap.  Though  a  pure  ix>tash  soap  prepared  from  it  will  stand 
any  degree  of  cold,  it  will  liquefy  at  a  higher  temperature,  so  that 
to  overcome  this  evil  a  certain  quantity  of  potash  lye  is  replaced 
by  sotla  lye.  Greve  and  J.  Gen  tele  made  various  experiments  in 
reganl  to  the  amount  of  s^xla  allowable  for  soft  soap,  and  showed 
that  a  good  article  could  be  obtained  in  summer  by  the  use  of  3 
parts  of  potash  lye  and  2  parts  of  soda  lye,  while  with  the  use  of 
equal  parts  of  potash  and  soda  lye  the  soap  becomas  turbid  and 
un.sjilablc,  the  same  occurring  when  the  soda  contains  much  com- 
mon .salt  and  the  potash  much  potassium  sulphide  or  chloride. 
At  the  present  time  one-fourth  to  one-third  soda  lye  is  generally 
used  during  the  hot  season  of  the  year,  which  is,  however,  grad- 
ually njduced  (to  one-fifth,  one-sixth,  etc.)  with  the  approach  of 
colder  weather,  and  entirely  omitted  when  frost  sets  in,  potash 
lye  alone  being  then  used.  An  allowance  must,  of  course,  be 
made  for  the  soda  naturally  contained  in  the  potash.  It  may  be 
furth^M'  remarked  that  soft  soap,  in  the  preparation  of  which  at  a 
low  teinporature  too  much  soda  lye  is  used,  becomes  short  and 
fnal)I(',  scpamtes  lye,  and  acquires  a  turbid,  bad  appearance,  and 
in  freoziuij  weather  this  evil  mav  alreadv  occur  with  the  use  of 
one-fifth  soda  lye.  Furthermore,  while  the  clearness  of  the  soap 
suffers  the  more,  especially  under  the  influence  of  cold,  the  greater 
th(*  content  of  soda,  a  smaller  yield  is  also  obtained  and  a  some- 
what more  expensive  product.  By  frequent  weighing  of  different 
boilings  it  has  been  ascertained  that  a  soap  prepared  with  G  parts 
of  potash  lye  and  1  of  soda  lye  yields  at  the  utmost  2*^0  pounds 
of  soap  from  KK)  pounds  of  linseed-oil,  and  that  the  yield  dimin- 
ishes in  a  certain  proportion  with  a  higher  percentage  of  soda  lye. 
Suppose  a  soft  soap  boilcvl  froui  linseed-oil  and  pure  potash  lye 
yields,  when  sufficiently  evaporated,  2']  >  pounds,  and  a  pure  soda 
soap  only  190  pounds,  the  yiehl  with  the  use  of  potash  and  soda 
lye  am  be  readily  calculated. 
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Eesin  (5  to  15  pounds  to  100  pounds  of  oil)  is  frequently 
'^ded  to  smooth,  transparent  soft  soaps,  which  not  only  renders 
^lie  soap  cheaper  but  also  gives  it  a  fine  lustre.     The  resin  is 
either  at  once  added  to  the  oil  in  the  kettle  and  saponified  with 
it,  or  is  introduced  with  the  recjuired  quantity  of  lye  of  30°  B. 
(^bout  92  pounds  to  100  pounds  of  resin)  into  the  soap  boiling 
Vip>  finished  and  combined  with  it  by  crutching.     The  latter  pro- 
cess is  chiefly  applied,  as  it  gives  lighter  soaps  and  a  somewhat 
larger  yield,  though  the  soap  has  again  to.l)e  fitted  after  adding 
the  resin.     On  the  other  hand,  by  boiling  the  resin  together  with 
the  oil,  the  soap  becomes  somewhat  darker  and  the  yield  some- 
what less,  but  the  resin  is  better  incorporated  with  the  soaj),  and 
a  second  fitting  being  not  necessary  the  operation  takes  less  time 
and  is  surer. 

The  use  of  resin  rendering  the  soap  considerably  softer,  it  i§ 
necessary  to  use  besides  potash  lye  a  corresponding  quantity  of 
soda  Ive  of  24°  B.,  and  the  more  the  warmer  the  season  of  the 
vear. 

m 

Smooth  soft  soap  from  linseed-oil. — In  many  parts  of  Northern 
Grermany  a  smooth  soft  soap  of  a  red-yellow,  brown,  or  green 
color  is  manufactured.  In  winter  the  soap  is  boiled  with  potasli 
lye  alone  and  quite  strongly  fitted  with  potash  solution  of  28  ^  B., 
which  not  only  protects  it  from  freezing  but  somewhat  incrciises 
the  yield.  If  resin  is  to  be  worked  in  connection  with  the  oil,  it 
is  generally  saponified  with  soda  lye.  In  the  warmer  season  of 
the  year  oils  and  fats  containing  more  stearin,-such  as  cotton-seed 
oil,  psanut-bil,  oleic  acid,  horse-fat,  etc.,  are  frequently  worked  in 
connection  with  linseeil-oil,  whereby  the  soap  acquires  a  better 
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cdUrtiMtent-y  and  plater  jiowor  to  resist  Uoat.  A  portioo  uf  Ua« 
potash  lye  is  uJmh  r^ilaee<i  br  soda  lye  (one-fiftii  to  une-tJiiril^ 
Care  must  be  exetviaoil  in  the  additioo  of  oil*  ountainin^  Bt(!aritm.j 
while  in  minmicr  na  nuich  as  M  t*)  'Hi  per  cent,  of  cotton-(*eo»l  i»3 
or  oleic  iK'ii]  may  lie  uschI,  the  qiiantitv  niuMt  he  considerably  n^ 
duee<1  with  (lie  Hp|)roui;li  of  oooler  w«attier,  and  the  addition  ess 
tire!}-  stopped  before  cold  weather.  f| 

To  prepare  the  neccssirj-  lye  for  tiie  aapnnification  of  1(JC3^ 
pounds  of  lin^eed-oil   it  is  best,  in  order  to  iie  providi'd  fur  m»M 
emef^'eneies,  to  use  .'iCH)  pounds  of  96  jwr  oent.  potash  uiid  21^, 
po[inds  of  lime.     The  lye  obtninod  by  the  firet  lixiviation  i»  gWK 
erally  set  at  '2^"  B.  and  that  from  the  sw^md  at  20°  B.     Lye  of 
an  average  strength  of  23°  U.  is  gencnilly  iiscil,  of  whidi  for  the 
aaponificatton  of  UXI  pounds  of  ItnaeedHiil  altout   170  pouniit    i 
(henee  1(X)  i^iinds  of  20°  B.  and  70  pounds  of  28"  B.)  are  te- 
(jnirod. 

The  Iwiilin^  of  the  soap  is  carried  on  us  follows :  lu  the  ev«n> 
ing  loot)  pounds  of  linseed-oil  an<]  about  400  pounds  of  lye  of 
•iO°  B.  lire  brouj^ht  Into  the  kottlo.  The  next  moniiug  the  in 
is  sturted  and  the  oil  and  lyo  are  from  time  to  time  crutohcd 
throujrh.  When  the  mass  is  sufficiently  Imt  an  emulsion  will  be 
formed  by  erutehlnjr,  the  contents  of  the  kettle  lie-in  to  rise 
sotnewhilt  and  combinntion  be  eTlublisheil.  the  latter  l..'iii^'  i-.>.-.n.'. 
nized  by  a  sample  not  yielding  lye  and  rnuuing  from  the  spatula 
like  a  thick  homogeneous  ointment.  A  thorough  and  intimate 
combination  Ixiinp;  established,  300  pounds  more  of  lye  of  20"  R 
are  immediately  addetl,  and  as  soon  as  they  have  combined  with 
the  rest,  3U0  jiounds  more.  The  fire  is  now  increased,  and  about 
6.50  pounds  of  lye  of  28^  B.  arc  introduced  in  tliree  or  four  por- 
tions, care  being  had  to  allow  each  portion  to  combine  itefore 
adding  the  next.  AVhen  all  the  lye  hu."  been  brought  into  the 
kettle,  which  will  require  about  one  hour,  a  dark  but  quite  clear 
mass  (jMiste)  shows  itself  under  a  light  cover  of  scum.  Though 
a  sample  dropped  upon  glass  is  at  firnt  clear,  it  is  still  very  thin 
and  <lraws  thrcatls,  and  on  cooling  acquires  a  turbid  appearance 
and  l)oeonics  jelly-like.  The  scum  upon  the  surface  of  the  soap 
and  the  (audition  of  the  sample  indicate  that  the  soap  contains 
too  much  water.     To  remove  this  the  fire  is  increased  end  the 
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Mnp  thoroughly  boiled  and  evajjorated.  After  boiling  for  some 
time  the  soap  becomes  clearer,  thicker,  and  shorter,  the  scum  upon 
the  surface  gradually  disappears  and  the  soap  begins  to  "talk,'^* 
to  boil  in  lai^  laminse  and  to  break  into  roses.t  At  this  stage 
the  soap  when  thrown  with  the  spatula  will  show  no  water 
bubbles,  but  runs  off  in  elevated  streaks  and  will  break  from  the 
spatula  without  drawing  threads.  When  the  moderately  boiling 
soap  shows  these  signs  and  no  more  scum  is  seen  upon  the  sur- 
fece  and  a  sample  upon  glass  forms  a  small  heap  without  many 
pearls  of  froth  or  bubbles  of  air,  evaporation  has  been  carried 
sufficiently  far,  and  fitting  of  the  soap,  /.  e.,  testing  it  as  to 
whether  the  oil  has  been  completely  saponified  by  the  alkali,  is 
proceeded  with.  This  is  ascertained  with  greater  ease  and  more 
certainty  with  soft  soaps  than  with  soda  soaps  as  the  latter  be- 
come turbid  on  cooling. 

Everj-  drop  of  a  pure  oil  soap  shows  exactly  the  same  charac- 
teristics and  behavior  as  the  entire  contents  of  the  kettle,  from 
above  to  below,  would  show  only  after  a  few  days,  and  therefore 
the  most  accurate  observations  can  be  made  on  a  cleaf  sample. 
If  the  1650  pounds  of  lye  have  sufficed  for  the  saponification  of 
the  1000  pounds  of  oil,  a  sample  dropped  upon  glass  is  clear  and 
translucent,  and,  when  held  against  a  dark  background,  shows 
"flower"!  and  a  small  ring  of  lye.§      If  tln^  sample  bei?omes 
turbid  and  whitish,  and  glides  or  is  slippery  on  the  glass,  it  is  an 
indication  of  the  soap  containing  too  much  lye.    This  is  remedied 
by  gradually  adding  oil  to  the  boiling  soap,  until  a  sample  shows 
the  above  characteristics  of  well-fitted  soap.      It  is  best  to  emul- 
sionize  the  oil  with  some  weak  lye  before  adding  itj  as  in  that 
state  it  combines  better  with  the  soap.     If,  on  the  other  hand,  the 
sample  upon  the  glass  is  clear,  but  without  "  flower,"  it  is  a  sure 
sign  that  lye  is  wanting. 

After  thoroughly  examining  and  observing  the  samples,  they 

*  The  tecbiiical  term  for  Die  noise  produced  by  the  steam  developed  on  the 
bottom  of  the  kettle  in  forcing  its  way  through  the  thick  soap. 

t  The  thick  soap  on  the  place  where  the  steam  from  below  forces  its  way 
through  resembles  an  expanding  rose. 

X  The  appearance  of  a  striped  skin  or  lye-voins  on  the  surface  of  the  sample. 

§  A  fine  hair-white  ring  surround i«g  the  sample. 
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nft"  placed  tn  the  cellar,  wliere'the  soap  is,  Inter  on,  to1>e'y(ormHi 
and  in  which  an  even  temperature  of  from  50-  to  59"  V.  ^otmM 
prevail.  The  samples  of  Boap  inten((e<l  fiir  the  wnnu  sensbn  t^| 
the  j-ear  are  generally  plaoecl  near  the  oeilinfi;  of  the  cellar,  ail^| 
th<we  for  the  col<ler  sea.sori  upon  the  floor,  hwap  for  the  warrtl^l 
Benson  ninct  l>e  slightly  fitted  to  "small  flower,"  and  if  fl^| 
HtiUple,  after  remaining  hulf  an  hour  in  (he  collar,  ix  short,  6rl^| 
and  elenr,  it  is  rorrectly  fitted.  For  winter  soajip  the  frajW 
wimjile  may  Srhow  a  somewhat  stronger  "  flower,"  and  the  <nfl 
eoolwl  ujHjn  the  stone-floor  of  the  cellar  a  considerable  inng;'VM 
lye.  If,  however,  the  sample  eooled  in  the  cellar  is  elear  aromAB 
the  edge,  and  shows  a  tiirhid,  milky  jxiint,  the  so-culled  "Mflj 
gray"  in  the  centre,  some  lye  ia  wanting.  This  is  remedied  bjH 
carefully  ndding  to  and  boiling  with  the  soap  small  }>ortion9'flH 
lye,  until  a  sample  dropped  upon  glass  and  cot>led  in  the  cel1iiH^| 
entirely  clear.  'IH 

When  the  soup  l>oils  np  "finished,  5  tn  15  per  cent  of  n!j|^| 
with  the  eorreapondir^  quantity  of  ly&of  30*^  B,  (92  (Wiinib  1^| 
1(XI  potinds  of  resiir),  may  be  added,  with  constant  stirring,  tt!^| 
keeping  the  fire-door  open.  The  soap  innst  then  be  again  fitttoW 
Soda-lye  is  generally  iiscd  for  the  resin.  We  would  remark  iHB 
in  BMnimer  H  is  advisable  not  to  cxcec<l  10  per  cent,  of  resMfl 
Hlongh  in  winter,  and  for  soajts  strongly  filled  with  flour,  sOii^U 
wttui  more  can  be  us^l.  ^^^| 

P'lTdcitfar  remnrh. — Though  the  previously  mentioned  pmpci^l 
tion  of  lime  will,  as  u  rule,  be  found  suitable,  instances  may  dufjH 
where  such  is  not  the  case.  Tlie  "projKirtion  of  Hme"  »  thn 
chief  trouble  of  the  inexiwrienced  soap-lmiler,  and  eausM  hiafl 
fresh  anxieft'  with  every  Iwiling.  It  may  hapjien  that  the  ly(>'^A 
aTtually  Homewjiat  tob  eaustie,  or  eimtuins  too  much  carbonxt^l 
and  that  Uiis  beeomes  perceptible  in  the  soap-mass,  so  that  a  cttlH 
rection  is  desirable.  Fre<]nentiy,  however,  the  opinion  tlmt  1Jw9 
proportion  of  lime  is  not  correct  is  based  npon  a  deception,  snAf 
the  unsatisfactory  aiJi>earanw  of  flic  snmple  upon  the  glass  is  Am 
I,  especially  to  insurHeient  cvajxmition  and  want  of 


other  c 
?,whit 


I  misleads  the  incxperiencctl  soap-lmilcr,  and  makes  hini 
thiftk  the  lye  is  "too  high  in  Hme."      He  will,  however^j 
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the  neoeasa^  experience  and  accuracy  by  dose  obser\^ation  and 
lQngpn«tioe.      .  .  > 

'  That  tlie  soap  is. too  high  in  ]ime  is  recognized  by  its  boiling 
{(eavily  farther  down  in  the  kettle,  rising  only  with  a  very  strong 
fire,  and  running  fcom  the  spatula  in  broad,  viscid  streaks,  and  a 
staple  dropped.  4]pon  glass  being  tnrbid  and  gummy  after  cool- 
ing.    .Normal  boiling  of  the  soap  is  restored  by  successively 
adding  potash-solution  of  26^  B.,  until  the  samples  dropped  upon 
glass  are  short,  firm,  clear,  and  pliant.      Should,  on  the  other 
hand,  the  soap  be  '^  too  low  in  lime,"  it  boils  up  high,  and  rises 
over,  so  that  it  can  be  scarcely  curbed,  has  a  thinly-fluid,  aqueous 
appearance,  and  a  sample  dropped  upon  glass  breaks  up.      This 
ia  best  remedied  by  an  addition  of  pure  caustic  potash-lye,  or, 
wlien  the  soap  does  not  contain  too  much  soda,  of  caustic  soda- 
Ije  of  24°  B.,  and  in  summer  also  by  oleic  acid.    It  is,  however, 
always  advisable  not  to  he  too  hasty  in  making  corrections  in  the 
proportion  of  lime,  but  only  after  being  convinced  of  the  neces- 
sity by  quite  a  strong  evaporation  of  the  soap. 

Should  the  soap  at  the  commencement  begin  to  thicken,  then 
it  is- wanting  in  lye,  which  must  he  added  at  once.  But  if  the 
soap  has  once  become  thick,  it  is  difficult  to  liquefy  it,  notwith^ 
standing  the  addition  of  lye,  and  some  lumps  will  not  dissolve 
before  an  excess  of  lye  has  been  added,  with  vigorous  boiling. 
This  causes,  however,  no  injury,  as  the  excess  of  lye  can  be  read- 
ily overcome  near  the  end  of  the  operation  by  the  addition  of 
some  oil. 

Great  attention  must  be  paid  to  the  sufficient  evaporation  ot 
the  soap,  for  a  product  containing  too  much  water  remains  soft 
and  on  storing  becomes  turbid  and  thin  and  draws  threads.  The 
soap  must  be  evaporated  imtil  no  more  scjum  is  visible  upon  the 
surface,  and  samples  drop})ed  upon  glass  show  but  few  pearls  of 
froth  and  are  sufficiently  clear  and  firm. 

Fitting  of  the  soap  is  also  of  importance  for  its  future  behavior. 
Soap  too  slightly  fitted  becomes  turbid,  soft,  and  liquid  in  the 
barrels,  while  when  too  strongly  fitted  it  becomes  short,  friable, 
and  eventually  separates  lye  on  the  surface.  In  fitting  the  soap 
the  season  of  the  year  at  which  it  is  to  l)e  sold  .must  be  especially 
taken  into  consideration.     In  the  cold  season  of  the  year  it  must  be 
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strongly  fitted  to  prevpnt  it  from  frwaing ;  in  summer,  howM 
the  t<ame  soap  ranntit  Ix?  Uio  mildly  fitted,  a^i  it  would  liquefy  at  i 
temjtGmliire  nf  over  77°  F.  if  it  did  not  contain  sufficient  sod% 
or  liili^  njritttiniug  stLnriti.  In  cold  weather  llie  finnl  fitting  i 
(Tarried  out  us  much  its  pusailile  with  polai^h  solution  of  28°  fl 
A  siimjile  drojiped  u|ion  glasi^  muy  show  a  strong  "  flower"  tsu 
ring  of  lye,  hut,  of  course,  fiuing  must  not  be  carried  tot>  far.  Ii 
aummcr  the  aoap  is  only  suffidently  flttcd  to  insure  its  keeping 
a  rauiple  should  show  only  slight  "  flower,"  and  after  cooling  re 
main  perfectiy  clear. 

The  )ir<L>portion  of  noda  is  of  imiKirtouce  as  regards  the  dura 
liilily  of  tlif  Mjap,  ub  well  as  the  yield  and  the  profit  to  be  derivtii 
from  it.  \\'bile  formerly  the  coDsistcncy  of  the  soap  was  r^u 
Intfd  )iy  tlie  use  of  softer  or  more  solid  fats  and  boiling  wilt 
potash  lye  alone,  at  the  present  time  the  same  oil  is  fi-et^ueiilljl 
used  both  in  summer  and  winter,  but  the  pr(i|Mii-tion  uf  the  « 
to  iK>tnsh  is  <'haiig<?d.  }ioth  the  solidity  and  tlw  yield  depend  a 
the  use  of  the  sodii,  however,  in  nn  invei-se  ratio  :  the  more  srxi 
lye  is  used  the  more  firm  the  soap  becomes,  hut  the  smaller  tbt 
yield.  In  midsummer  about  SO  pounds  uf  soda  lye  of  24^  B.  atf 
taken  for  every  100  pounds  of  oil,  whereas  in  winter  25  jmunc 
is  the  highest  amount.  In  cnntinoed  severe  weather,  and  whei 
working  water-glass  and  oils  or  liits  containing  stearin  in  oonnee 
tiou  with  the  oil,  soda  lye  is  eitlier  entirely  omitted  or  llio  jiro 
[tortion  very  much  reiluced. 

When  jesin  is  added  to  the  soap,  as  is  generally  doi 
{tounds  of  soda  lye  of  24"  B.  are  allowed  il)r  every  100  pounds  o 
it,  Itecause  the  soap  would  l>ceonie  loo  sofV  witli  the  use  of  pota 
lye  for  the  saponifieation  of  the  resin. 

Finally,  we  would  remark  that  fh/  fabrhatwa  of  ail  toji  itoagi 
in  fj-antlii  Uie  (Kline  (m  above  deacri/jc<f  far  Ihe  manuftu-Uire  of  m^ 
mmpjrom  lin/teed-oll,  and  that  in  order  to  obtain  firm  and  dnrubh 
products  due  c<.>n8ideration  has  to  be  given  to  the  proportion  o 
lime,  content  of  moisture,  fitting,  and  tcuiperature. 

Gfi/ornn  w^  map. — Under  the  name  of  "  trans|>iirent  giyeerii 
soft  soap,"  u  product  was  some  time  ago  introtluwd  inio  couimcroe 
M'hich  diSers  from  the  ordinary  sofl  soap  in  being  lighter  iw 
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color.     It  contains,  liowever,  no  other  constituents  which  wonid 
justify  the  name  given  to  it. 

To  obtain  a  prodnct  of  a  very  light  color  the  oil  (linseed-oil  or 
cotton-seed  oil)  intended   for  its  preparation    i.s  generally  first 
bleached.     In  working  oil  bleached  with  lye  it  must  he  taken 
into  account  that  the  oil  becomes  completely  neutral  by  the  re- 
moval of  all  fatty  acids  by  the  bleaching  process,  and  that  such 
neutral  oil  is  difficult  to  combine  with  a  large  quantity  of  strong 
carbonated  lye.     In  this  it  differs  from  unbleached  linseed-oil,  in 
the  working  of  which  the  fourth  part  of  the  lye  of  18^  to  20°  B. 
required  can  be  at  once  added  to  the  oil  in  the  kettle.     Bleached 
oil  requiring  a  weaker  and  more  caustic  lye  for  combination,  no 
more  than  one-fifth  of  the  necessary  Ive  can  he  brouj^ht  into  the 
kettle  with  such  oil.    A  thorough  union  being  established  between 
the  oil  and  lye,  more  strong  lye  is  at  once  added  to  prt^vent  the 
thickening  of  the  soap. 

To  increase  the  yield  and  the  lathering  pro}>erty  of  the  s<^)ap,  5 
to  15  per  cent,  of  refined  j)ale  resin  is  generally  added. 

The  lyes  for  this  soap  are  prepared  by  slaking  the  lime  (4o 
pounds  for  100  ixnmds  of  96  per  c^nt.  potash)  in  hrtt  lye  of  f)*^  to 
8°  B.  and  dissolving  in  this  the  ])otash,  with  constant  crutching. 
Of  the  lye  obtainwl,  that  of  15^  to  17°  B.  is  use<l  for  combining 
the  oil,  and  that  of  22^  to  24°  B.  for  boiling,  100  pounds  of  lin- 
seed-oil rcfjuiring  about  160  pounds  of  lye  of  24°  B. 

The  soaj)  is  generally  preparetl  in  the  following  manner:  1000 
pounds  of  bleachwl  linseed-oil,  or,  in  the  warmer  st»ason  of  the 
year,  700  pounds  of  bleached  linsc(»d-oil  and  300  pounds  of 
cotton-seed  oil  are  brought  into  the  kettle,  together  with  about 
4r)0  |K)unds  of  lye  of  10°  to  16*^  J^.,  and  combined  by  crutching 
over  a  mcHlerate  fire.  Gmibinatiim  being  established,  add  (piickly, 
in  portions  and  with  more  vigorous  boiling,  lye  of  22°  to  24° 
B.  until  the  soap  forms  a  clear  paste.  In  order  to  remove  the 
Superfluous  water  this  paste  is  boile<l  until  the  scum  disapix*ars, 
the  soap  breaks  audibly  into  roses,  and  when  taken  upon  the 
spatula  nins  off  in  high  streaks  and  breaks  off  short  without 
^pinning  threjids.  As  at  this  stage  the  moisture  evaporates  very 
quickly,  notwithstanding  the  fire  being  kept  very  moderate  to- 
wards the  last,  it  is  advisable  to  add  now  the  quantity  of  lye 
28 


434  MANUFACTURE  OF  SOAP   AND   CANDLES. 

►still  wanting,  to  prevent  KM)rchiiig  of  non-saponified  oil.  Sci«ii- 
ing  is  readily  recognizee!  by  the  odor  and  bhiisli  vapoiB  ri^ng 
from  the  kettle. 

When  the  K>ap  show.s  the  alxjvc  signs  of  Sufficient  evaporation 
it  is  iitU^l  to  '*  flower"  and  "  ring  of  lye."  When  suitably  fitted, 
a  siun|)le,  though  >preading  readily,  should,  after  cooling,  be 
clear,  with  a  sharply-marked  flower. 

If,  with  a  normal  proportion  of  lime,  the  soap,  after  cooling, 
should  show  a  transparent  surface,  but  l)e  turbid  in  the  centrt, 
lye  is  wanting,  and  lye  of  28^  B.  must  be  carefully  abided  until 
clearness  is  restored  thn)Ughout  the  entire  mass.  If,  however,  the 
sample  is  wliitUh,  turbid,  short,  and  slippery  on  the  glass,  and 
does  not  l)e('ome  clear,  or  only  so  with  gi'eat  difficulty,  fitting  has 
Ix^'cn  carricMl  Uh)  far,  and  this  defcH't  is  to  he  remedied  by  addiug 
some  linseed  oil  mixed  with  weak  lye  and  allowing  the  whole  to 
boil  up. 

When  the  -oap  Ixnls  up  finisheil,  and  .samples  upon  the  glass 
are  short,  firm,  and,  after  cooling,  clwir,  100  ])ounds  of  refined 
j)ale  resin,  together  with  about  1)2  pounds  of  lye  of  30^  B.,  are 
addtnl,  with  vigorous  stirring,  and  after  allowing  the  whole  to 
]>uil  thronjih,  the  soaj)  is  again  iitte<l  to  ^^  flower." 

.Vs  the  M>ap  is  ren(lerc<l  soft  by  the  addition  of  resin,  and  pure 
(nl  soaj)  boiled  with  potash  lye  alone  in  the  warm  seiison  of  tlu* 
vear  la<'ks  consistency,  some  sixla  Ive  of  24"^  B.  is  alwavs  useil  in 
boiling  such  s(>aj)s,  tlie  j)roportion  varying  from  one-sixth  to  oue- 
thinl,  aeeordinjx  to  the  season  of  the  vear  and  the  amount  of  n*siii 
ail(l(Ml. 

Tlie  iinished  M)ap,  after  cooling  to  lol^  to  IGT^  F.,  is  |xniRil 
into  barrels  and  >tore<l  in  the  cellar. 

As  regards  the  yit'Id,  it  remains  to  be  sjiid  that  1(H)  pounds  ot 
bieaelied  lin>eed  and  eotton-s(!e<l  oil  give  about  2»'>0  to  2o'5 
])onnds,  and  100  ])onnds  of  resin  about  140  to  loO  pounds  i^i 
well-boiled  M>ap.  The  yield  from  unbleacheil  linseed-oil  is  al- 
ways somewhat  los  than  from  bleached. 

We  would  finally  mention  a  meth(.Ml  of  utilizing  the  dark  pre- 
cipitate resulting  from  bleaehing  lins(\Hl-oil  with  ]>otiLsh  lye  oi 
2(S"  B.  for  SOU] )s  of  a  light  color,  luring  the  prtHiipitate  inti)  a 
kettle  and  boil  it  to  a  soil  soap,  with  an  excess  of  strong  lye, 
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Kmtn  it  glides  thin  and  ^ntliout  consistency  from  the  glass ;  tlien 
fl^r^te  it  almost  completely  by  the  further  addition  of  lye.  In 
tills  stage  ladle  the  soap  into  a  barrel  and  let  it  stand  covered  for 
a  few  days,  when  a  clear,  thick  mass  of  soap,  which,  however, 
always  remains  soft,  can  be  lifted  from  the  dark  lye.  A  portion 
of  the  soap-mass  thus  obtained  can  be  useil  with  other  boilings,  it 
being  best  to  bring  it  into  the  kettle  together  with  the  oil,  whereby 
eombination  is  promoted.  All  dark  oils,  sediment  of  oil,  and 
train-oil  can  be  treated  in  the  simie  manner,  wherebv  thev  are  not 
mily  rendered  light  in  color,  but  almost  o<lorless,  so  that  they  can 
be  utilizeil  as  an  addition  in  the  fabrication  of  soft  soaps. 

Soft  soap  from  train-oil. — Ifeides  the  iHOfVe-mentioncd  smooth, 
transparent  soft  soaps,  which,  as  ])reviously  mcntionefl,  vary  in 
color  and  the  combination  of  fats,  a  variety  boiled  from  train-oil 
with  potash  lye  alone  occurs  in  commerci',  which  is  chiefly  useil 
in  worsted  spinning,  as  it  gives  to  the  yarn  a  sj)ecially  brilliant 
color  and  possesses  other  good  qualities,  on  account  of  which  it  is 
preferred  to  any  other  soaj)  for  the  purpose. 

Soft  soap  from  /wmj/^sced  oil, — This  beautiful  grciMi  soaj)  is 
but  little  manufactured  at  the  present  time,  and  then  chiefly  for 
pharmaceutical  purj)os(«  alone. 

2.  Natural  grain  .soft  noap  (ff/  ,^oap). — This  is,  no  doubt,  the 
best  of  all  soft  soaps.  Its  manufacture  is,  however,  connected 
with  difticulties,  and  the  knowledge  requireil  for  the  j)rcj)aniti(>n 
of  a  uniform  and  faultless  product  can  only  be  acciuircil  by  con- 
siderable experience  and  dose  ol)servation  in  lH)ilin<r. 

In  the  fabrication  of  this  soap  both  hard  fats  containing 
stearin  and  softer  iats  and  oils  are  u^^ed,  the  first  yielding  the 
"grain'^  and  the  latter  the  base-soap.  Good  materials  only 
should  be  used,  the  tallow  esj)ecially  rc(juiring  to  be  as  fresh  as 
possible  and  free  from  dirt  and  acidity.  Old  tallow  which  lias 
undergone  a  partial  decom|)osition  should  be  purified  and  pre- 
pared before  use.  This  is  done  by  melting  and  then  heating  to 
189.0°  F.,  and  adding,  with  constant  stirring,  11  pounds  of  soda 
lye  of '^8°  B.,  previously  mixed  with  about  14  ounces  of  conmum 
salt  for  evei'y  100  pounds  of  tallow.  When  the  tallow  has  some- 
what sul)sideil  add  boiling  water  (G  pounds  to  100  ])ounds  of 
tallow),  cover  the  kettle,  and  after  standing  a  few  hours  ladle  the 
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tallow  ofT.  Tallow  prcimnxl  in  t^is  nmiinor  in  woll  ii<lu[»tttl  Hir 
the  maiiufnctiire  of  natiirnl  groin  soap.  If  the  soap-maWpr  is. 
howevui',  foroed  to  xm-  large  quatilitieK  of  oU  tallow  withuut 
being  able  to  purify  it  Ix^fore  ane,  it  is  advisable  to  work  some- 
what njurt'  carbiiiuit4»l  lynt,  any  exnessivf  carbonic  add  ln-iiig  ex- 
pelled in  boiling  the  suap  by  the  free  oleic  acid  of  the  (allow. 
Horse^fiit,  lard,  and  bone-fat,  which  are  fr«[Ueiitly  iised,  espwo- 
ally  in  euinmer,  to  make  the  Konp  more  oom]>act  awl  able  to  resnt- 
tbe  he&t,  must  aha  be  purified  before  u»e. 

Otiiur  materials  tiscd  are  clear  linseed-oil,  or  cameline-oil,  and 
in  summer  one  piirt  of  thm-mipbly  refined  eottoii->*e«Hl  oil.  Sa- 
ponified oleic  acid,  which  otherwise  is  an  excellent  material  ia 
connection  witli  other  oils,  especially  for  fulling  soaps,  h  apt  to 
make  the  soap  dark, -and  must,  therefore,  be  omitted  where  ■ 
light  product  is  demanded. 

The  potai^h  used  in  the  fabrication  of  this  soap  should  not  oas- 
tain  more  than  two  to  three  per  cent,  of  soda,  as  otherwise  the 
grain  will  be  small  and  feather-like  and  the  soap  may  even  turn 
out  entirely  smooth.  It  is,  therefore,  advieable  to  procure  from  . 
a  reputable  firm  96  to  98  per  cent,  jiotash  guaranteed  to  contain 
only  one-half  per  cent,  of  soda. 

For  the  preparation  of  the  lyes  thoroughly  burnt  lime  free 
from  sand  and  grit  is  required.  .Slake  the  lime  with  hot  lye  of 
6^  to  8^  B.  and  dissolve  in  this  the  required  quantity  of  96  per 
cent.  jMttasli.  With  good  lime,  and  tolerably  good  water,  44  to 
4.5  pouud.s  of  lime  suffice  in  summer  for  100  pounds  of  96  per 
ccut.  potash  ami  40  to  42  pounds  in  winter. 

A  solution  of  400  pounds  of  9(j  jior  cent,  jjotaj^  is  sufficient 
for  1000  poiuids  of  fat.  From  100  pounds  of  96  per  cent. 
I>otash  .'>00  ])uunds  of  lye  of  24°  B.  ai-e  on  an  average  obtained, 
l')o  lo  160  pounds  of  which  sajKinifv  100  pounds  of  fat. 

The  first  lye  obtained  from  the  solution  is  set  at  27°  to  28°  B. 
and  is  u^cd  for  boiling  and  filling,  and  the  second,  which  is  set  at 
17°  to  18^  B.,  for  combining.  Weaker  lye  than  17°  B.  is  gen- 
erally not  use<l,  because  too  much  moisture  would  have  to  be 
evaporated,  and,  besides,  lyes  of  12°  to  15°  B,  contain  a  consid- 
erable quantity  of  foreign  salts  in  solution  which  in  boiling  act 
as  carbonates  and  frequently  exert  even  a  stronger  influence. 
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The  lyes  being  prepared  a  determined  quantity  of  fat  is  made 
leady  for  boiling.  The  composition  of  the  fat  varies  very  much, 
and  depends  on  whether  the  soap  is  intended  for  tiie  cold  or  warm 
season  of  the  year,  and  the  grain  is  to  be  small  or  large,  or  the 
color  more  pale  or  dark-yellow. 

As  regards  the  "grain"  we  would  at  once  mention  that  its  size 
HI  normally  boiled  soajxs,  i.  €.,  in  soaps  in  which  the  content  of 
water,  the  proportion  of  carbonic  atnd,  and  the  fit  are  correct,  de- 
pends entirely  on  the  combination  of  fats  chosen.  The  more  fat  rich 
in  stearin  is  used  in  proportion  to  oil  the  more  grain  the  soap  will 
show,  though,  it  will  be  correspondingly  denser  and  smaller  be- 
cause sufficient  space  for  its  development  is  lacking. 

We  submit  a  few  formulas  suital)le  for  various  conditions  : — 

1.  For  pale  yellotc  Hoap  with  rice-like  gi'ain.  Inmmmer:  Tallow 
35  per  cent.,  crude  palm-oil  2,  cotton-seed  oil  (or  half  lard)  33, 
linseed-oil  30. 

Ill  winter:  Tallow  30  per  cent.,  crude  palm-oil  2,  cotton-seed 
oil  33,  linseed -oil,  35. 

2.  For  dark  yellow  soap  with  riee-Uke  grain.  In  summer :  Tallow 
35  per  cent.,  cnide  palm-oil  3,  cotton-seed  oil  or  horse-fat  20, 
linsf^od-oil  42. 

In  winter:  Tallow  35  per  cent.,  crude  palm-oil  3,  linseed- 
oil  02. 

3.  For  pale  soap  tcith  small  rye-like  grain.  In  summer :  Tallow 
50  per  cent.,  crude  palm-oil  1,  cotton-seed  oil  15,  pale  linseed- 
oil  34. 

In  irintrr :  Tallow  40  per  cent.,  horse- fat  or  lard  9,  pale  linseed- 
oil  50,  crude  palm-oil  1. 

4.  For  (lark  soap  with  amnll  rye-like  grain.  In  summer :  Tidlow 
45  ])er  cent.,  crude  palm-oil  5,  linseed-oil  or  Ciinieliue-oil  50. 

///  winter:  Tallow  40  per  cent.,  crude  palm-oil  5,  linseed-oil  or 
camdine-oil  55. 

5.  For  soap  with  a  henntiful  m-edinm  grain.  In  summer :  Tallow 
40  per  cent.,  cotton-seed  oil  25,  j)ale  linsecd-oil  or  canieline-oil 
35,  crude  palm-oil  for  coloring  1  to  2. 

In  winter:  Tallow  40  per  cent.,  linseed-oil  or  camel ine-oil  60, 
cnide  palm-oil  for  coloring  1. 
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6.  For  itoapa  for  fnllintf  p»r])0»».     Intaaaam-:  TalluW  34  per 
c?nt.,  palm-oil  6,  oleic  elcIiI  40,  linseccl-oil  '10. 
■   In  winter:  Tallow  2"»  pci-  ttutt.,  ]niliu-otl  5,  liorw-tat  i 
auid  SO,  linseod-oil  or  fuiiieline-oil  41). 

Before  entering  upon  the  ilewripiinn  of  ihc  pnKicsa  of  UuHi^ 
natural  grain-soap,  we  would  briefly  mention  the  <?>n<)itk4t» 
which  have  to  l>e  clowly  observptl  in  oixlcr  to  otitniti  n  RoaiJ  pro- 
duct. Special  attention  must  be  paid  lo  the  proportion  of  lime, 
the  content  of  motAtnirr,  and  to  titling. 

As  mentioned  in  spi^uking  of  imiooth  transparent  Mtipe,  n  (sal- 
able soft  soap  cannot  W  inc|»arMl  from  pure  cauwtic  ]M>tn<^h  Ive, 
as  the  result  would  be  a  gummy,  viscid  mass.  To  prevent  this* 
viscidity,  and  to  give  the  product  the  required  pliancy  and  salve- 
like  consistency,  a  sufficient  quantity  of  potassium-csrtxtiuite' 
must  be  present  in  solution,  which,  by  depositing  itself  l>etwe«» 
the  atoms  of  tKHtp,  loo^ns  the  combination.  This  holds  also  good,> 
but  in  a  still  greater  degree,  as  regards  natural-^rain  so^  Id 
the  preparation  of  this  soap,  J  to  J  tallow  is  used,  which  always 
contains  more  or  less  free  fatty  acid,  and  for  tJiis  Feasoa  such 
soap  must  contain  a  proptirti<malIy  larger  quantity*  of  potassium 
salt.-i  in  solution  than  smooth  trans|>areut  soap,  and  the  more  so 
as  on  thiri  depends  the  ability  of  the  potassium  stearate  (grain)  to 
move  (inil  ilcvelup,  or,  in  other  words,  the  possubilily  of  crystal- 
lization and  the  formation  of  grain.  Hence  the  more  si>!id  fat 
rich  in  stearin  (tallow,  etc.)  in  proportion  to  soft  fat  (oil,  etc.)  is 
usetl,  the  more  csirbonate  tlie  lyes  eniployed  for  saixinlficsition 
must  contain. 

We  have  afxivo  spolicn  of  too  great  causticity  in  the  soap; 
we  will  now  consider  the  opi>ositc  ease.  .\s  already  racntiiuied, 
the  [Mitassiuni  salts,  by  dc{K)sittng  themselves  between  the  atoms 
of  soap,  loosen  the  combination,  and  break  up  the  viscidity. 
The  more  jrotassiiim  .sjilts  are  conveyed  to  the  sonp-mass,  the- 
looser  and  softer  it  naturally  becomes,  so  that,  with  a  further 
inercitse  of  potai^sium  stdt.s,  the  oombinntion  is  finally  destroyed, 
thr  pota.ssium  salts  separating  out,  and,  further,  the  soap  being 
salted  out.  Hence,  in  order  not  to  destroy  the  consistency  of  tlie 
sonp-mass,  there  must  l»  a  determined  proportion  between  the 
[)otasstum  salts  and  the  caustic  potash. 
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''  In  Order  to  canyon  the  boiling  process  with  ease  and  rapidity, 
it  is  advisable  to  observe  the  following  method  of  fabrication 
with  the  use  of  an  averajs^e  Ive  of  23*^  to  24^   B.      After  once 
using  a  certain  lye-pot  for  a  boiling  of  soap,  it  ^v^ll  l)e  known 
how  many  pote  of  lye  of  23^  to  24°  B.  are  required  for  the  sapo- 
mfication  of,  say,  200  pounds  of  fat.      By  noting  the  number  of 
pots,  the  quantity  of  lye  required  for  the  next  boiling  can  be 
(joickly  brought  into  the  kettle,  and  ev^aporation  of  the  soap 
pn>ceeded  with.      Suppose  2000  pounds  of  fht  are  brought  into 
the  kettle,  and  8  pots  of  lye  of  24°  B.  are  required  for  the  sapo- 
nification of  200  j)ounds  of  fat,  then  34  jx)ts  full  of  lye  of  18° 
B.  are  added  to  the  fat  in  the  kettle,  and  combination  is  promote<l 
by  crutching  over  a  moderate  fire.      A  thorough  combination 
between  fat  and  lye  being  established,  42  pots  of  lye  of  28°  B. 
are  gradually  added  in  portions  of  10  to  12  pots  with  vigorous 
boiling,  whereby  paste  will  be  formed.    After  thoroughly  boiling 
the  soap,  about  5  pots  of  lye,  which  are  still  requirefl,  are  gradu- 
ally added,  and,  a  sample  being  from  time  to  time  taken  upon 
the  glass,  the  sufficiently  evajwrated  soap  is  finally  fitted  to  a 
*'  slight  flower." 

The  average  lye  is  calculated  in  the  following  manner,  accord- 
ing to  the  number  of  pots  of  lye  of  18°  and  28°  B.  which  were 
required  for  the  complete  saponification  of  the  fat : — 

34    X    18° =612 

40    X    280 =1308 


80  divided  into         ....  1920  =  24 

Hence,  by  dividing  80  (the  number  of  pots  of  lye  used)  into 
1920,  the  figure  24  is  obtained,  which,  in  this  instance,  indicates 
the  strength  of  the  average  lye. 

We  will  now  enter  into  the  boiling  of  this  soap,  and  the  phe- 
nomena occurring  thereon. 

Combination  being  established  with  a  slow  fire,  lye  of  28°  B. 
roust  be  at  once  added  to  prevent  the  soap  from  becoming  thick, 
and  this  addition  is  continued  until  paste  is  gradually  formed. 
The  soap  is  now  allowed  to  boil  up  for  the  evaporation  of  the 
suj)erfluous  water.  After  adding  nearly  the  entire  quantity  of 
the  lye  still  required,  and  boiling  for  some  time,  the  soap  will 
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becoiue  thk-k(?r.  ckarcr,  and  itbortcr.  The  Bcnm  iipou  the  Hnrfaoe^ 
which  iadic-.iln^  Hiipcr6uotis  particteH  of  wator,  will  gradiutlW 
disappear,  tli<'  noap  rommoncing  to  boil  in  Iniyor  iainitue,  ami 
audibly  ^'biink  into  roses." 

During  till'  boiling,  it  miiet  be  oUwn-wI  wht-tiier  the  soap 
stauds  "coravt  in  liine.*"  Soap  "toi»  high  in  lime,"  even  if 
thoroughly  ovu[M)ratiil,  is  visci<l  and  gnminy  afttT  »tanding  it  few 
hours,  and  remains  turliid  and  grain**  badly;  soap  '"too  low  to 
lime"  gratii"  .[iiiokh ,  Imt  shows  a  small  ami  more  nnmd  gmin, 
and  the  traii-|Kiiviit  bii-c-^mp,  laiiking  the  reipiired  eohu^ion  und 
consistency,  beconicH  readily  soft  and  syrupy. 

Soap  "too  high  in  lime!'  boils  heavily  further  down  in  the 
kettle,  and  rises  only  with  a  very  strong  fire.  Further,  the  soap 
nnis  from  tlio  spatula  in  broad  viscid  streaks,  and  a  sample 
dr«i)ped  nix)ii  the  glass  will  pile  up  high,  congeal  quickly,  and 
be  gnmniy  and  viscid.  On  the  other  hand,  if  the  soap  is  "too 
low"  in  lime,  it  boils  up  high,  rises  over,  is  thinly-flui(^  and 
samples  drop] )ed  upon  the  glass  spread  out.  Soap  "correct  in 
lime"  boils  easily  and  pleasantly,  nins  readily  from  the  spatula 
in  clcvatc<l  streaks.  How  for  i«>me  time  u]»on  the  glass,  so  that  the 
rings  fonno<l  can  be  oliscrved  until  cooling:  in  breaking,  tbe 
cooled  Knmplc  is  short  like  cnrd-soiip.  Hence,  if  natural  gmin- 
soa|>  does  not  boil  normally,  sohitiou  of  potash  of  28°  B.  or 
caustic  jKiliish  !yc  of  '2il^  R  must  be  added  according  to  require- 
ment until  it  shows  tlie  i-eqnisitc  pro])ertics. 

When  the  soiip  audibly  "  breaks  into  roses"  and  shows  a  cor- 
rect pro|Kirtion  of  lime,  atti'iition  itiust  lie  directed  towards  evap- 
oration. A  soap  too  stixHifiiy  evaporated,  and  consequently 
dcj)rive(l  of  tlic  iK^fs-ijirv  content  of  water,  grains  very  slowly 
and  witli  diftiiiilty,  and  sometimes  not  at  all,  on  account  of  being 
too  solid.  If,  on  the  other  hand,  the  soap  has  suilicient  moisture, 
the  s(.-j)iir:iti<in  of  the  |)<)ttissinm  stcarate  (grain)  takes  place  with 
(.■oiTcspondinf;  rapidity  iuid  ivgiduEity.  In  evaporating,  the  soap- 
boiler nuist  principiilly  l>e  guided  by  the  composition  of  the  fats ; 
the  moiT  solid  fat,  which  fixes  n»)istnre,  hiis  l>een  used  tlie  less 
the  SJKip  is  to  Im'  cvaiHmiled.  It  is  suHiciently  cvajwrated  when 
it  boils  in  limiinic,  jnidibly  "breaks  into  roses,"  runs  from  the 
spatuki  in  elevated  streaks,  and  slips  off  from  it  short  and  with- 
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out  spmning  (drawing  threads).     Further,  it  should  adhere  in 
small  drops  to  the  finger  dipped  into  a  sample  upon  the  glass. 

The  soap  being  sufficiently  evaporated,  it  is  adjusted  to  "  flower.'* 
Samples  upon  the  glass  must  show  a  "  perceptible  flower,'*  be 
dear  and  firm  after  cooling,  and  after  standing  for  some  time  ap- 
pear no  longer  bright,  but  as  if  breathed  upon.  Special  care 
most  be  had  in  fitting,  for  if  the  soap  is  too  sharp  the  slighter 
crystals  of  palmitic  acid  contained  in  the  fats,  which  are  actually 
intended  to  make  the  soap  more  compact,  would  also  incline  to- 
wards the  formation  of  .grain,  so  that  the  soap  would  contain  too 
much  and  wild  grain,  and,  further,  become  slippery  and  sepamte 
lye.  On  the  other  hand,  soap  too  sliglitly  fitted,  though  forming 
a  good  grain,  readily  becomes  soft  and  liquid.  '  The  soap  is  too 
sharp  when  a  sample  upon  the  glass  runs  over  immodiatcly  and 
clarifies  with  difficulty  or  not  at  all ;  it  is  too  weak  when  a  sample 
upon  the  glass  is  not  entirely  clear  afler  cooling,  but  shows  a 
turbid  points — the  so-called  "  fat  gray" — in  the  centre.  Any 
necessar}^  correction  is  made  by  adding  fat,  or  lye  of  24^  B.,  Jis 
may  be  required.  A  sample  upon  the  glass  must  show  just  suffi- 
cient "  flower"  to  insure  the  durability  of  the  soap. 

If  the  soap  is  to  he  colored,  the  necessary  quantity  of  crude 
palm-oil,  together  with  the  required  quantity  of  lye,  is  added  to- 
wards the  end  of  boiling. 

The  finishe<l  soap  being  allowed  to  rest  for  some  time,  is  slightly 
j^rfumod  with  oil  of  mirbaiie  and  then  poured,  at  a  tcnuxTuture 
of  about  loo^  F.,  into  the  barrels.  Tiie  yield  of  unfilled  natural 
grain-soap  amounts  to  from  235  to  240  pounds  from  100  pounds 
of  fat. 

The  barrels  containing  the  soap  are  then  brought  into  the 
cellar,  the  temjKjrature  of  which  must  be  kept  at  from  r>4.o^  to 
GO^  F.  in  order  to  promote  the  formation  of  grain.  At  below 
54.5'^  F.  the  cr\'stals  in  the  soap  would  congeal  too  quickly,  and 
at  over  0(3°  F.  remain  in  solution.  The  grain,  which  is  a  crystal- 
line separation  of  potassium  stcarateand  pal mitate,  forms  in  three 
to  eight  weeks,  a(»cording  to  the  proportion  of  tallow  in  tlu;  soap. 

We  would  finally  remark  that  in  boiling  natural  grain-s(xip 
the  temperature  of  the  various  seasons  of  the  year  must  be  tiiken 
into  consideration,  as,  for  instance,  soap  boiled  in  summer  some- 
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times  becomes  turbid  wnl  wet  by  Ootolwr.  There  ih  no-  m^ 
method  of  boiling  naturMl  graiti-soujt  suitable  for  all  cOsen,  it 
being  necessary  to  take  into  cfinHidcratirtn  the  eomposition  of  iht 
fat  and  the  proportion  of  lime  retjuirwi  for  the  rej?pecHve  scn«>b 
of  the  year. 

Natiiroi  grain-eoap  with  xlmrin. — In  the  snnie  manner  as  tal- 
low, pure  stearin  may  aUo  U'  used  in  the  pn'|iaratii>n  of  iratiiral 
grain-soap,  the  grain  obtiiincti   Iwing  (sjHvinlly  firm  and  duml>i«. ' 

The  process  of  fabricaiimi  i-^  ris  follows  :  121)0  pounds  of  lin- 
seed or  cameline-«il  (in  -inimiir  imc-tliird  cntton-seed  oil)  are 
bronght  into  the  kettle,  together  with  about  500  pounds  of  Ij-e  df ' 
20°  R.,  and  combined  over  a  moderate  lire.  Combination  being 
established,  lye  Is  quickly  added  to  prevent  thickening  of  tfa« 
mass.  The  fire  being  increased,  more  lye  of  20°  B.  is  intro- 
duced in  portions  until  paste  is  formed,  which  is  tliorougbly 
boiled,  with  the  successive  additioa  of  the  quantity  of  lye  of  28* 
B,  still  required,  until  the  superfluous  water  is  evaporated.  Wbett 
no  more  scum  appears  upon  the  surface,  and  the  soa[)  boils  >□ 
laminiB  and  audibly  "  breaks  into  roses/'  and  when  thrown  showd 
no  more  water-hubble»<,  but  runs  In  elevated  streaks  fnim  the 
spatula  and  sli<Ies  off  short,  fitting  is  proceede<l  with.  With  a 
ctin-cct  fit  the  samples  upon  the  glass  must  be  clear,  firm,  and 
short,  sliow  a  good  "  flower,"  and  remain  clear  aftei-  cot)ling.  To 
the  soap  boiling  up  finished  add  100^  pounds  of  stwirin,  together 
with  about  12.5  pounds  of  potash  solution  of  40°  B.,  and  allow 
the  whole  to  combine.  A  sample  upim  the  glass  must  again 
sliow  a  "goo^l  flower"  and  renmin  clear  after  cooling, 

Tlie  finished  soap,  lieing  cooled  to  abont  lo<>°  F.,  is  poui-ed 
into  barrels  and  the  latter  brought  into  the  cellar,  where,  with  a 
suitable  tcmperatHre,  the  grain  will  soon  form. 

3.  Ariific'ml  fp-ain-map. — This  sojip  occurs  in  commerce  of  a 
yellow,  green,  or  broft-n  color,  and  is  prepared  by  sajumifying 
linseed-oil,  cameline-oil,  cotton-seed  oil,  sesjime-oil,  sulphur  oUve- 
oil,  and  peanut-oil,  and  sometimes  oh-ic  acid  with  potash,  and 
eventually  sixla  lye  of  20°  to  2^°  B,  (ienrrally  10  to  15  |ier 
cent,  of  dark  or  pide  resin  is  used  in  connection  with  the  oils. 
The  artificial  jirain  for  this  soap  is  chiefly  prejKired  from  chalk 
or  thonmghly  burnt  lime.     The  chalk-grain,  various  sizes  df 
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which  are  found  in  commerce,  being  hard  and  di&solving  with 
difficulty,  sinks  to  the  bottom  of  the  wa^h-tub  in  using  the  soap 
and  is,  therefore,  \'eiy  much  disliked.  Lime-grain,  liuwever, 
shows  none  of  the  above  disagreeable  properties,  but  as  it  can- 
not be  had  in  commerce  the  soap-boiler  has  to  prepare  it  himself. 
For  this  purpose  well-burnt  lime  is  pounded,  passed  through  a 
medium-meshed  wire  sieve,  and  then  freed  from  lime-dust  by 
means  of  a  bair4lfeve.  The  small  irregular  pieces  i*emaining  in 
the  hair-sieve  form  the  "  grain,"  and  are  pres<Tved  for  future  use 
ill  a  large  well-stoppered  glass-balloon.  I-<ater  on  3J  to  14 
minces  of  them  are  added  to  about  200  pounds  of  the  somewhat 
cooU»d  soap.  The  lime  soon  slaking  in  the  warm,  liquid  soap  ex- 
pands and  forms  a  grain  similar  to  the  natural  one. 

Yellow  artificial  r/rain-soap, — This  is  a  golden-yellow,  trans- 
{)arent  soap,  which  is  chiefly  prepared  from  refined  cotton-seed 
oil  and  bleached  linseed-oil  and  }X)tash  lye,  some  crude  palm-oil 
being  generally  used  for  coloring. 

The  soap  is  prepared  in  a  similar  manner  as  given  for  smooth, 
transparent  soft  soap.  Combine  1000  pounds  of  oil  with  lye  of 
15°  to  16^  B.  over  a  moderate  fire.  Combination  being  estab- 
lished, add  quickly  more  lye  of  20°  to  24°  in  portions  of  200  to 
300  pounds,  allowing  one  portion  to  combine  before  adding  the 
next,  until  a  clear  paste  is  formed.  The  fire  being  increased, 
allow  the  mass  to  boil  high,  whereby  the  scum  will  gradually  dis- 
appear and  the  paste  improve  in  clearness  and  consistency.  By 
continued  boiling  the  soap  will  soon  lie  freed  from  superfluous 
water  and  scum,  boil  in  large  laminae,  audibly  "  break  into  roses," 
and,  when  thrown  with  the  spatula,  break  off^  short  and  have  a 
woolly  appearance.  At  this  stage  the  palm-oil  recjuired  for  (col- 
oring is  added  to  the  gently  boiling  soap  and  the  latter  then 
fitted  to  "flower."  With  a  correct  fit  samples  upon  the  glass 
must  show  a  "perceptible  flower,"  and  after  cooling  be  clear, 
short,  and  firm. 

If  the  samples  are  transparent  on  the  surface  but  turbid  in  the 
centre,  the  soap  is  too  weak,  and  lye  is  to  be  carefully  added 
until  it  shows  sufficient  "flower"  and  ren)ains  clear  on  coolings 
If,  however,  the  sample  runs  over  quickly,  is  turbid  after  cooling, 
and  short  and  slippery  u[K)n  the  glass,  tlie  soap  is  too  sharp,  and 
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oil  mix«d  with  weak  lye  is  to  \n-  mlikx!  iiiifil  i\  siimplc  rEfmaim 
entirely  il«ir  iift^cr  ('(xiiitifi. 

Crutch  into  tin-  finisliid  soiiji,  «jol«l  to  al«iit  1B7'^  F.,  5  tn  8 
pounds  of  artiiuiiil  ;;niiii  anil  pour  into  dry  baiTpK 
-  Green,  iirliji.-inl  'ji-ftiii-miip. — Fomiprly  this  noap  was  prf^mwcl 
from  hcnL[i-s4'<>i!  nil.  t>iit  as  the  supply  of  this  oil  deureaserf,  lin- 
seed-oil \\:\<  siiii^itittilcil  ami  the  resiihing  yellow  «)np  eolorwl 
green  ehirlly  witli  indiN.'<i  prcpai-ed  in  tbe  following  manner:  For 
1000  poiini!-.  Ill'  nil  from  8  tii'lO  ounces  of  goiKl  imli^  were 
nibbed  firj,.  nnd  l...ilfd  « iih  lyi-  of  2:{''  to  24°  B.  until  the  whole 
had  acquired  a  soapy  conmstenoy,  :^drop  of  this  boiled  JiKligki 
added  to  a  glass  full  of  rain  or  river  water  had  to  produce  a  green 
coloration  ;  If  the  water  acquired,  however,  a  more  bluish-green 
color,  some  more  lye  was  added  to  the  indigo  aod  the  whole 
boiled  for  some  time  longer.  The  indigo  thus  prepared  was  di- 
luted with  some  lye  and  added  to  the  finished  soap,  giving  it  ft 
beautiful  green  color. 

In  modem  times  the  soap  is  generally  colored  with  ultramarioe 
blue  mixed  with  water  or  lye,*  2000  {tounds  of  oil  requiring 
about  li  to  3  pounds  <)f  ultramarine  for  prime  green  soap. 

In  winter  lin^^ood  and  camel! ne-oi Is  alone  are  used  for  the 
prcpamtiiHi  of  green  siKip ;  in  summer  a  part  of  these  oils  is,  how- 
ever, rcplutxHl  bv  cotton-'teed  oil,  rape-oil,  and  sesame  oil,  as  well 
as  by  hor?o-fat  iiud  train-oil.  In  winter  the  soap  is  generally 
Iniilcd  with  potash  lye  alone,  but  in  summer  20  to  30  per  cent,  of 
scuin  lye  are  wse<i  to  give  the  soap  a  better  coiisistencv, 

Tlic  lyes  arc  prepared  in  the  sauio  manner  as  for  ofbor  soft 
soaps,  Tbe  lime  is  slaked  in  hot  lye  of  1°  to  8°  B.  and  tbe  |«>t- 
ash  dissi.Ivwl  in  the  rt^sulting  milk  of  lime.  Since  100  pounds 
of  !"!  |>er  cent,  potash  sapoiiifv  about  270  pounds  of  oil,  about 
401)  pounds  of  !K>  per  cent,  jxitnsh  are  required  for  1000  pounds 
of  oil,  and  alxtut  170  pounds  for  canst  lei  zing  the  potas.«ium  car- 
bonate. However,  in  order  to  have  sonic  lye  in  reserve  in  ease 
of  emergency,  it  is  advisable  to  set  r>00  [xiunds  of  9fi  per  eont^ 
potash  and  21-5  [wiunds  of  lime.  The  poap  is  boiled  with  an 
average  lye  of  2.'}^  to  21-^  B,,  about  100  to  ItJo  pounds  being  re- 
quireil  fur  the  sa|Kmification  of  100  ))ounds  of  oil. 

The  manner  of  pR'jiaring  green  soap   is  as   follows:   1000 
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pounds  of  oil,  together  with  400  pounds  of  lye  of  18°  to  20^  B., 
are  brought  into  the  kettle  and  allowed  to  stand  over  night, 
whereby  a  kind  of  emulsion  is  formed.  The  next  morning  the 
oil  and  lye  are  combined  over  a  moderate  fiiv,  and  as  soon  as 
combination  is  established  more  lye  is  added.  By  careful  iiriug 
and  adding  lye  at  the  proper  time  any  thickening  of  the  nutss  is 
prevented.  After  gradually  adding  more  lye  of  27°  to  28°  B., 
aud  increasing  the  fire,  paste  is  formed,  which  will  become  clearer 
and  of  a  better  consistency  bv  the  a<ldition  of  more  Ive  and  con- 
tinued  boiling.  The  required  lye  having  l)een  gradually  added, 
the  fire  is  increased  and  the  ^p  thoroughly  boileil  to  remove  the 
superfluous  water.  With  a  kettle  wide  on  the  top,  which  offers 
the  clear  boiling  soap,  a  large  surface  for  evaporation,  fabrication 
proceeds  rapidly,  the  scum  will  soon  disappear,  and  the  soap  l>oil 
in  laminae  and  commence  to  "  talk."  The  soap  is  finally  fitted  to 
a  "  good  flower,"  so  that  a  cooled  sample  is  clear  and  firm  and 
does  not  become  turbid  after  standing  for  some  time. 

If  resin  is  to  be  added  to  the  soap,  about  100  pounds  of  com- 
minuted pale  resin,  ti^ether  with  92  jxHinds  of  lye  of  30°  B.,  are 
added  to  the  finished  soap  and  the  whole  boiled  through.  The 
soap  is  then  once  more  carefully  fitted.  The  addition  of  rosin 
rendering  the  soap  soft,  it  is  necessary  to  use  one-fifth  to  cuic- 
thinl  of  so<la  lye  of  24°  B.,  according  to  the  season  of  the  year 
and  the  amount  of  rtvsin. 

The  finished  soap  being  colored  in  the  manner  previously  de- 
scril>ed,  it  is  allowed  to  rest  for  some  time.  When  cooled  to 
alxmt  lo5°  to  167°  F.,  the  lime-grain  (1  pound  to  1000  pounds 
of  oil)  is  crutched  in,  the  soap  perfumed  with  some  oil  of  mirhane, 
and  then  poured  into  dry  barrels. 

Brown  artificial  (/rain-soap  is  prepared  by  boiling  dark  resin 
and  some  wool-lat  with  the  oil,  or  coloring  the  finished  soap  with 
sugar  color. 

4.  Soft  soap  vnth  a  mother-qf-jyearl  hstre.  —  This  soap,  also 
known  as  ela'idin  soap,  silver  soap,  etc.,  is  much  liked  for  housi^ 
hold  purposes,  as  well  as  in  the  textile  industries.  In  its  fabrica- 
tion various  combinations  of  fats  are  used,  consisting  of  tallow, 
horse-fat,  lard,  bone-fat,  oleic  acid,  palm-oil,  linseed-oil,  cameline- 
oil,  peanut-oil,  and  cotton-seed  oil,  the  latter  l)eiug  much  used  at 
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the  present  time  on  tuTcrtimt  of  its  low  priw.  l^tlui-oil  is  iilso 
much  worked  in  a  enidc  xtnto  for  coloring,  whiirli  impdrtjt  to  the 
floap  a  yellbwisii  appcar^m*,  us  well  as  in  u  blmdicd  state,  hy 
trhieh  the  soa]>  a«^iiircs  au  iignKfihlc  oilor  of  orri«  root. 

The  lyes  retjiiired  lor  the  fiiliriwition  of  tliis  soup  arc  pivparcd 
in  the  same  niumier  as  given  for  otlior  »oft  soape,  Potiish  lyc  of 
20**  to  25"  K.  is  generally  iiwd  for  btiilin)?  iu  POlln^K.^lio«  with 
one-third  to  onc-sixtli  of  soda  lye  of  25°  B.,  according  to  the 
fieason  of  the  year  and  the  anioimt  of  Riling,  In  workii^  l'(]S^ 
quantities  of  solid  fats  a  «>rrcspondi»(t  n'diicti()n  of  the  propor- 
tion of  soda  iw  T«]iiircd,  The  nwlisitcti  silvery  iippCunmcf  of  th? 
Boap  is  produced  liy  ihc  soda  lyc,  the  eudiiim  Nilta  combining  with 
tlie  particles  of  strariH  aaid  pahnittn  id  the  fats  to  white  silvepj* 
streaks.  The  si^up  in^juircs  the  silvcrj'  appearance  only  after 
complete  cooliiif;  and  storing  tor  8  to  14  tlayn. 

A  suitable  conibi nation  of  fets  hiw  to  be  clioscn  for  the  pn^- 
ration  of  thin  i^iap,  iiw>oniiDg  to  the  prevailing  tviupemmre  anti 
season  of  the  yeiir.     Wc  ^iibtuit  a  few  suitable  ttimiiilufl : — 

For  whife ■  i-lnvlin  miip.  In  summer:  I.  C'«ttou-iie«l  oil  70 
pounds,  tallow  25„lilcsiclieil  p«lin-oil  5. 

II.  Cottou-sced  oil  70  pounds,  tallow  25. 
.  III.  CottoD-eoed  oil  60  pounds,  lard  35,  bleached  ptdni-uil  5. 

IV.  Cotton-see<l  oil  (ill  pounds,  tallow  20,  lard  20. 

Iti  irinkr:  I.  C'otton-secfl  oil  75  pOHiMls,  lai-d  20,  bleached 
paint-oil  o. 

II.  Cotton-seed  oil  HO  jujuikIs,  lard  20. 

III.  Cotton-8ee«l  oil  60  ituiinds,  peanut-oil  20,  lard  20. 

IV.  C'ottoii-Mcwl  oil  7.>  pounds,  iard  10,  bleaelicd  palui-oil  10. 
J-'of  yfU'ju-  mu[i.     In  "iiitiuuri    1.  Cott(>n-see<l  oil  t!<»  pounds, 

tallow  yO,  crude  jwiltu-oil  o.        . 

II.  Cotton-sccd  oil  6U  [wuiids,  horse-fat*  H-j,  crude  palm-oil  5. 

Jii  u-iiitcr:  1.  Cotton-^eed  oil  75  i>oiinds,  tallow  20,  crmie 
l«ihu-uil  O. 

II.  Cotton-.aced  oil  611  pounds,  iiiiseed-oil  25,  tallow  15, 

Fur  ijtiofl  fiiUhi'/  mtiji.  In  »miiiiicri  Horse-lat  50  iRiunds,  oleic 
acid  10,  liiisectU.il  4(>. 

*  By  liorst'  fnt  is  iiiiilf  rittoml  a  iniiiliirtr  of  iiorse-fst,  tallow,  aud  lard  la 
fiirtjiKhu<l  by  cgt.ibliEliiueiitH  wbero  dead  aoitnftle  art)  bollinl. 
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,  In  whiter:  Linsced-oil  50  pouiifls,  oleic  acid  10,  horse- fat  40. 

In  preparing  these  soaps  the  proportion  of  lime  first  deserves 
attention.  To  produce  a  beantiful,  delicate,  and  white  soap  more 
strongly  carbonated  lyes  are  required  for  boiling,  as  a  soap  "  too 
high"  in  lime  would  turn  out  too  solid  and  dark,  the  proportion 
of  carbonate  tocaiLstic  potash  in  the  lyes  should  l>e  about  as  1  :  2. 
Aji  the  soap-lx>iIer  does  not  like  to  change  the  pro]K>rtion  of  lye 
to  which  he  i^  accustome<l,  he  c^n  boil  with  his  ordinary  Ive  and 
bring  the  soap  to  the  require<l  proportion  of  lime  by  th(i  addition 
of  potash  solution  of  24°  B.,  and  in  this  manner  can  use  as  much 
;t.s  25  pounds  of  potash  solution  of  24^  B.  for  100  pounds  of  fat, 
according  to  whether  the  lyes  are  more  or  Icsjs  high  in  lime. 

The  addition  .of  so<la  lye  varies  acconling  to  the  ('omi>o.sition  of 
the  fats  and  the  season  of  the  year,  less  Ix'ing  recjuireil  the  more 
tallow  is  used,  while  for  soaps  chiefly  prepared  from  cott<)n-sce<l 
oil,  lard,  and  horse-fat,  as  much  as  3.3  pounds  of  s<Kla  lye  of  2o° 
B.  may  be  worked  for  100  pounds  of  fat. 

8jK»<*ial  attention  must  also  he  paid  to  fitting.  The  soap  should 
only  show  a  "  slightly  i)crceptible  flower"  and  l)e(M)me  white  only 
afler  some  time.  If  a  sample  becomes  white  at  once  and  glides 
U|>on  the  glass,  some  fat  has  to  be  added,  as  the  soap,  b(»ing  too 
sharp,  would  later  on  l)ecomc  short  and  sepanite  lye.  On  tlie 
other  hand,  the  fit  must  not  he  too  slight,  as  the  soap  would  be- 
come soft  and  "  long"  on  storing. 

The  soap  is  generally  only  evapomted  until  it  *^  breaks  into 
roses."  In  this  staj^-e  it  is  fitted,  which  consists  chiefly  in  short- 
cuing  it,  and  can  l)e  executc»d  by  scrattering  calcined  soda  over  it. 

Smooth  elatflin  mdp. — This  soap  can  be  j)repare(l  in  ^yinter 
from  cotton-seed  oil ;  in  summer,  however,  it  is  necessary  to  use 
in  connection  Avith  the  oil  more  solid  or  semi-solid  fats,  togctlier 
^vith  more  soda  lye,  as  otherwise  the  soap  would  be  too  clear  and 
lose  its  silvery  apjKiirance. 

The  process  of  boiling  is  gfMierally  as  follows:  1000  }>ound8 
of  refined  cotton-seetl  oil  and  about  400  pounds  of  iK)tash  lye  of 
16^  to  17^  B.  are  brought  into  the  kettle  ami  combined  over  a 
moderate  fire.  Combination  being  establisluxl  add  500  pounds 
of  Ive  of  18°  B.  to  the  mass  and  increase  the  fiiv.  Then  with 
constant  boiling  and  vigorous  firing,  add  ()00  iK)unds  of  potash 
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lyc  of  24""  B.  ID  poitiong  of  200  to  300  pounda  «ach  «ad>  IMO 
pimnds  of  soda  lye,  whereby  a  clear  paste  will  be  formed^  wfakh 
is  freed  from  sui)erfluous  water  by  thorough  boiling.  The  Unas 
now  becomes  thicker,  clearer,  and  shorter,  the  smun  gndsftUy 
disnpjx'urs,  and  the  soap  boils  in  lamin»,  nms  from  the  spatria 
in  elevated  streaks  without  spinning  -threads  or  breaking  off^  and 
audibly  '^  breaks  into  roses."  During  the  boiling  40  to  50  poonda 
of  potash  solution  of  24^  li.  are  generally  added  whioh  rebders 
the  soap  clearer  and  more  pliant,  the  soap  being  also  fitted  as 
much  as  jxxssiblc  with  jK)tash  solution  while  it  ^'breaks  into 
roses."  With  a  correct  fit  a  sample  upon  the  glass  must  show 
"flower"  and  otherwise  be  clear,  sufficiently  short,  and  firmb 
Tlie  sample  being  thoroughly  cooled,  a  white  ring  ^iith  thread- 
like, radiated  crystallization  extending  towards  the  centre  must 
fin$t  show  itself  in  the  still  transiKirent  soap.  At  the  same  time 
a  star-like  crystallization  forms  in  the  centre,  which  extending 
outward  soon  grows  through  the  entire  sample  and  gives  it  tJie 
lustrous,  mother-()f-|)ejirl  appearance.  The  same  pnxiess  of  crys- 
tallization takes  place  later  on  in  the  barrels. 

If  the  siim]>le  u})on  the  glass  becomes,  however,  white  at  once 
and  slippeiy,  tlie  soap  is  too  strong,  and  oil  must  bo  addwl  until 
th(»  sample  shows  a  "  slij^htcr  flower"  and  Ixx^omes  white  and  Ins*- 
trous  only  after  cooling.  If,  on  the  other  hand,  the  siunplc  shows 
only  a  sli«rht  sio;n  of  "flower"  and  diKv  not  kei»p  clear  until  cold, 
but  is  whitish  tnrl)i<l  in  the  centrt*,  the  sosip  is  too  Meak,  which  is 
reniedi^Ml  hv  eai'ofullv  addinii:  Ive  of  2o°  1\.  and  eveutuallv  pot- 
ash  solution. 

AVIicn  the  fitted  soap  "  breaks  into  roses"  and  apjiears  suffi- 
ciently short,  evaporation  is  discontinuetl  and  the  fire  n»nioved. 
The  soap  remains  standing  overnight  in  the  c<:)vered  kettle.  The 
next  morning  the  scum  formed  upon  the  surface  is  removixl  and 
larg(»  sami)Ios  are  laid  a*<i<le  to  cool.  The  lx»havior  of  these  sam- 
plers indicates  whether  the  soaj)  is  good  in  all  respects  or  whether 
it  «\n  he  improved  by  crutching  in  strong  jiotash  lye  or  potash 
solution.  Such  correlations  must,  however,  Ix*  dime  very  carefully, 
as  with  an  addition  of  too  strong  ]>otash  solution  the  soap  be- 
comes too  white  and  with  potash  lye  too  firm. 

After  i>erf liming  the  finished  soap  with  oil  of  mirlmne,  which 
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somewhat  covers  its  not  very  agreeable  odor,  it  i»  poured  into 
barrels. 

The  use  of  peanut-oil  is  still  more  advant^eous  for  the  prep- 
aration of  this  soi^  than  that  of  cotton-seed  oil,  as  the  soap  ac- 
quires the  white,  mother-of-pearl  appearance  with  a  small  addi- 
tion of  soda  lye,  and  is  also  more  pliant  and  whiter  than  that 
from  cotton-seed  oil. 

WhUe  soft  soap. — Under  the  name  of  bleaching  soap  or  white 
soft  soap  a  product  is  brought  into  commerce  which  is  a  soft  soap 
only  in  name  and  consistency.  It  is  generally  prepai'ed  by  boil- 
ing 100  pounds  of  cocoanut-oil  to  a  paste  quite  free  from  scum, 
with  about  200  pounds  of  soda  and  potash  lye  of  20°  to  21°  B., 
fitting  strongly  and  crutching  into  the  paste  500  to  600  pounds 
of  hot  soda  water-glass  previously  mixed  with  ^0  to  60  pounds 
of  lye  of  20°  B.  The  mass  is  perfumed  with  oil  of  mirbane  or 
lavender  oil,  and  finally  stirred  until  cold.  Palm-kernel  oil  and 
bleached  palm-oil  are  frequently  substituted  for  a  i>ortion  of  the 
coooanut-oil. 

In  Southern  Grermany  a  so-called  tallow  soft  soap  is  prepared 
by  heating  100  pounds  of  tallow  with  250  pounds  of  caustic  soda 
lye  of  3°  B.  over  a  moderate  fire  until  a  good  combination  is  es- 
tablished, then  adding  successively  250  pounds  of  caustic  soda 
lye  of  7°  B.  and  heating  the  mass,  without,  however,  allowing  it 
to  boil,  until  it  is  quite  clear.  Tlie  soap,  after  resting  for  some 
time,  is  perfumed  with  oil  of  mirbane  and  poured  into  barrels. 

Fining  of  soft  soaps. — For  the  purpose  of  artificially  increasing 
the  yield  of  soft  soap  it  is  first  of  all  necessary  that  it  should  have 
been  correctly  boiled  and  fitted,  i.  e.,  that  a  complete  saponifica- 
tion of  the  fats  by  the  alkalies  has  taken  place.  Further,  the 
soap  to  be  filled  must  be  sufficiently  evaporated,  so  that  it  can 
better  absorb  and  hold  the  filling  material.  And  as  most  filling 
materials  possess  shortening  properties,  the  soap  must  also  stand 
"  well  in  lime,"  i.  ^.,  somewhat  more  caustic  lye  must  be  used  in 
boiling.  Only  a  compacrt,  healthy  base-soap  (with  not  too  high 
a  content  of  resin)  is  capable  of  absorbing  a  suitable  filling 
amtecial. 

As  the  soap-boiler  can  never  know  in  advance  the  quantity  of 
filling  material  the  soap  may  be  able  to  absorb  without  sufiering 
29 
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in  con.sistencv  aud  api)oarnn(«,  it  is  advisable  to  detenqine  tbe 
Hiuount  l)v  a  tc\st  with  a  small  quantity  of  finished  soap.  The 
soap  is  generally  filled,  when  cooled,  to  about  167®  to  178°  F^ 
the  materials  chiefly  used  at  the  present  time  being  potassium 
chloride,  "gelatine,"  water-glass,  "sapolite,"  potash  filling,  filling 
l}e,  and,  where  the  ap}>earance  of  the  soap  i)ennits,  })otato-flour. 
The  smooth,  transparent,  and  artificial  grain  soaps  being  the  ones 
chiefly  filled,  we  give  as  follows,  the  filling  materials  used  and 
their  Miavior : — 

For  filling  these  soaps,  potassium  chloride  is  perhaps  used  more 
than  any  other  material.  Shortly  before  use,  it  is  dissolved  in 
water,  and  the  solution  si»t  at  13®  to  14°  B.  Of  this  solution,  20  to 
"if>  iK'r  cent,  of  the  fat  used  is  crutched  into  the  finished  soap,  cooled 
to  about  lf)7®  ¥.y  and  the  latter  is  again  fitted  with  strong  caustic 
lye.  Soaps  filled  with  solution  of  potassium  chloride  are  ca])able 
of  strongly  resisting  the  cxJd  in  winter,  and,  with  a  ver\'  much 
ixKhux'd  proiK)rtion  of  soda,  do  not  need  too  strong  a  fit. 

"  Gelatine,- '  brought  into  conimerci>  by  several  manufacturers,  is 
also  much  used  for  filling  these  soaps,  20  to  25  per  cent,  being 
t-nitehed  into  the  finished  product,  without  a  further  fitting  being 
rr<juir(Kl.  As  the  "gelatine"  is  prepared  chiefly  from  soda  water- 
:rla.ss,  it  is  a<lvisable  to  make  a  corresponding  nKluction  in  the 
proportifiu  of  resin  ami  soda. 

The  s(H<"al]ed  "sapolite,"  brought  into  commerce  by  a  finn 
in  Offenbach,  CJermany,  is  nothing  but  a  mixture  of  potassium 
chloride  and  siKlinm  sulphate.  It  is  used  in  the  following 
manner :  Dissolve  1  part  of  sapolite  in  2  j>arts  of  hot  potash  lye 
of  6°  15.,  and  add  2i  to  o  pails  of  water.  The  resulting  clear 
.-olutiou  should  show  about  IG^  ]>.  (in  winter  20^  to  22").  About 
20  to  25  p<'r  cent,  of*  the  oil  used  of  the  solution  is  tlu»n  crutchwl 
into  the  cooled  soap.  Soap  thus  filltnl  has  a  Ixwitiful,  clear  aj)- 
})earance,  but  as  a  >iunple  ujH>n  the  glass  must  show  a  vigorou-s 
'*  flower,''  subs<'<|uent  fitting  is  sometimes  required.  A  reiluction 
of  the  pro2>or(ions  of  resin  and  soda  is  also  re<.H)mmendc*d  with 
tlie  use  of  this  filling  material. 

There  are  nunicr'Uis  receipts  for  the  pre|)ai*ation  of  the  so- 
<-alle<l  filling  lye,  of  which  we  give  two  very  go(Kl  ones: — 

I.    Saj>onily  5(»  pountis  of  efWH^anut-oil  with   UK.>  pounds  of 
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.soda  lye  of  20®  B.,  and  enitoh  into  the  resulting  soap  200  jK)undH 
of  pot&ssinm  chloride  and  100  jK)unds  of  calcinetl  soda  dissolved 
in  2000  pounds  of  water. 

II.  Dissolve  100  j>ound8  of  half-grain  or  grain  soap  in  600 
pounds  of  hot  water,  and  crutch  into  the  solution  100  pounds  of 
solution  of  potassium  chloride  of  lo'^  B.  and  150  pounds  of  soda 
water-glass  of  38°  B. 

About  20  per  cent,  of  the  cold  filling-lye  can  be  added  to  the 
cooled  soap,  which  must,  however,  l>e  again  fitted. 

Potato  starch  is  largely  used  for  filling  soft  soaps.  It  docs  not 
swell  much  either  in  cold  water  or  in  an  alkaline  solution,  but 
when  caustic  lye  is  added,  it  is  at  once  converted  into  a  smooth, 
rtiff  jelly.  It  has  further  the  property  of  fixing  much  moisture, 
thereby  rendering  the  filled  soap  more  compact  and  durable.  As, 
however,  soap  filled  with  potato  starch  is  more  turbid,  only  the 
|HX)rer  qualities  are  filled  with  it. 

Filling  with  potato  star<»h  is  done  in  the  following  manner: — 
A  large  vat  of  soft  wcmkI,  for  the  riK'eption  of  the  filling  material, 
is  placed  near  the  ketth*.  Pour  into  the  vat  1  part  of  water  or 
potash  solution  of  5-"  to  8^  l^.,  stir  in  1  part  of  potato  starch, 
and  finally  crutch  in  1  part  of  so<la  water-glass.  The  latter  may 
abo  be  omitted,  using  instead  1  part  of  iM>tato  starch  in  2  parts 
of  soluti<»n  of  potash,  or  of  potassium  chloride  of  10°  to  12°  B. 
The  potato  starch  being  thoroughly  stirred  in,  introduce  sufficient 
finished  soap  from  the  kettle  to  form  a  cream-like  mass,  which  is 
added  to  the  soaj)  in  the  kettle  and  thoroughly  crutched  in.  The 
lioap,  IxH'oming  soft,  viscid,  and  "  long"  by  the  addition  of  the 
filling,  must  be  again  fitted  with  caustic  lye  of  27°  to  30^  B., 
which  is  added  with  constant  crutching,  until  a  sample  upon  the 
glass  is  again  full  and  round  and  firm,  and  shows  the  necessary 
sliarjmess.  1  h  parts  of  fitting  lye  of  27°  B.  are  generally  allowed 
for  1  part  of  j>otato  starch. 

Natural  grain  soap  is  also  somewhat  filled  at  the  present  time, 
the  principal  materials  used  being  j)rej)ared  potash  water-glass, 
|K)ta8sium  filling,*  and  potato  starch.  In  using  the  latter,  the 
soap  must  show  a  goo<l  content  of  moisture. 

*  PrepnrtHi  poUssiam  water-glass  and  potasli  filling  are  mannfactnred  l»y 
Messrs.  van  Ra<^rle  &  Sponnagnl,  of  Berlin,  Germany. 
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CHAPTER  XVII. 

SOAPS  FOR  THE  TEXTILE  IHDUSTRIES. 

The  soaps  used  in  the  textile  industries  may  be  divided  into 
bar-soaps  and  l>arrel-soaps.  The  bar-soaps  are  either  boiled  clear 
upon  sub-lyes,  or  they  are  grain-soaps  prepared  upon  a  precipi- 
tate of  paste.  The  barrel-soaps  are  boiled  like  natural  grain- 
soaps  and  arc  preiMired  either  with  pure  potash  lye  or  with  the 
partial  use  of  soda  lye ;  they  are  all  strongly  alkaline  and  are 
chiefly  used  for  medium  and  ordinary  woollen  goods. 

There  is  quite  a  demand  for  natural  grain-soa]>s  with  a  clear 
groimd  and  large,  firm  grain,  such  ihaps  offering  a  guanintee  to 
the  consumer  that  only  pure  potash  lyes  have  been  used  in  their 
preparation.  Those  accustomed  to  these  soaps  do  not  like  to  give 
them  up,  as  the  strcmg  alkaline  solutions  possess  the  necessarj' 
power  of  washing  and  Iclting  the  gcKxls.  AVherc,  how(»ver,  soaps 
with  a  torn  grain — which  is  prcKluced  by  a  small  addition  of  scxla 
lyo  —  have  Ix'cn  introducc<l,  soaps  with  a  hard  grain  are  not 
liked,  because  they  do  not  dissolve  as  rcadily  as  the  former. 
Tills  kind  of  soap  gives  a  yield  of  220  to  250  |)er  cent.  8osq)s 
witli  an  abundance  of  small  grain,  pivpared  from  pure  oleic  acid, 
are  also  much  used,  good  sap<mified  oleic  acid  with  a  suitable 
addition  of  tallow-like  fats  being  requirwl  for  their  preparation. 
To  this  class  l>elong  also  the  smooth  white  soaps  boiled  from 
mixed  fats,  oleic  acid,  cotton-seed  oil,  scsiimc-oil,  jK^anut-oil,  and 
perhaps  some  bleache<l  linseed-oil,  with  the  use  of  one-thiixl  soda. 
These  soaps  give  a  yield  of  220  to  280  per  ci»nt. 

Further,  tliere  are  soft  soaps  which  arc  boiled  from  oils,  such 
as  lins(?cd-oil,  rape-oil,  distilled  oleic  acid,  etc.,  and  are  used  for 
fulling  gotxls  of  a  poorer  (piality,  and  finally,  very  soft  potash 
soaps  from  cornel ine^oil,  which  are  exclusively  used  in  spinning 
in  place  of  oil  for  moistening  the  thi-ead. 
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Under  the  name  of  "  economy  soap,"  another  soap  has  been 
recently  introduced  which  excels  in  its  high  content  of  fatty  acid, 
being  superior  in  this  rcspect  to  natural  grain-soap. 

For  fulling  every  good  soap  may  be  used  in  which  the  fats  are 
thoroughly  saponified,  and  which  on  dissolving  gives  a  dense 
paste  uniformly  spinning  threads  from  above  to  below,  and  in 
cooling  congeals  to  a  homogeneous  mass,  and  besides  possesses 
the  required  detergent  power  and  the  property  of  promoting  tji^ 
felting  of  the  woollen  goods.  In  this  re.spect  soaps  from  tallow- 
like  fats,  audi  as  palm-oil  and  olive-oil,  boiled  either  as  curd- 
loaps  without  a  muterial  addition  of  cocoanut-oil  or  ptilm-kernel 
<m1,  or  as  soft  soaps  without  a  largo  quantity  of  linseed-oil,  rape- 
oil,  or  hemp-oil,  have  stood  the  tvst. 

It  is  advisable  for  the  soap-boiler  who  wishes  to  furnish  fulling 
soaps  not  to  imitate  a  soap  already  introduced  after  making  a 
superficial  examination,  but  to  communicxite  with  the  consumer 
and  ascertain  the  content  of  fattv  acid  and  alkali  which  is  de- 
manded. 

Whether  soaps  are  serviceable  for  the  purpose  can  be  readily 
determined.  If  only  tallow-like  fats  have  been  used,  dissolve 
about  3 J  ounces  of  soap  in  about  2  pounds  of  boiling  water  and 
allow  the  solution  to  cool.  The  saponification  is  defective  if  a 
curd  soap-like  coating  is  separated  or  the  soap  does  not  congeal 
uniformly  from  above  to  below,  is  not  clear,  adheres  to  the  glass, 
or  settles  as  an  aqueous  solution  to  the  bottom ;  further,  the 
cooled  solution  must  not  undergo  a  change  by  the  addition  of  4 
to  ()  per  cent,  of  crystallized  soda  and  1  to  1 J  per  cent,  of  com- 
mon salt.  If  fats  have  been  used  yielding  soaps  which  do  not 
solidify  after  cooling  the  solution,  the  latter  should  l)e  correspond- 
ingly clear  and  not  separate  a  curd  soap-like  coating. 

Bat  Soaps. 

Ordinary  fuUin//  soapn, — Caustic  lye  is  use<l  for  boiling  where 
there  is  no  objection  to  the  soaps  containing  fix»e  alkali  and  having 
a  sharp  touch.  First  of  all  the  soap-boiler  should,  however,  find 
out  what  kind  of  goods  are  to  be  fullpd,  as  sharj)  soaps  can  only 
be  used  for  fulling  ordinary  woollen  goods  of  a  natural  color, 
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they  attacking  every  dyed  8tufF.      Suohaoape  are  bat  teldoii 
demanded. 

If,  on  the  other  hand,  the  soap-maker  wishes  to  oompete  with 
a  soap  already  introduced,  it  becomes  necessary  to  imitate  it  m 
closely  as  possible.  For  this  purpose  procure  a  sample  of  20 
pounds  or  more  and  compare  it  with  the  imitation.  It  is  also 
advisable  accurately  to  test  the  sample  as  to  its  content  of  fattgr 
acid  and  alkali.  Though  this  is  not  of  great  assistance  in  the 
manufacture  of  the  soap  itself,  it  is  in .  so  &r  useful  as  by  the 
analysis  it  can  be  determined  whether  the  soap  has  been  correctly 
imitated. 

The  following  example  may  serve  as  a  guide  for  all  such  cases. 
Supix>se  in  100  parts  by  weight  of  soap  were  found  60  parts  of 
fatty  acids,  6.25  parts  of  soda,  and  30  to  35  parts  of  water.  This 
would  be  one  of  the  best  soaps  for  the  textile  industries.  To  pre- 
pare such  soap  there  would  be  required  about  65  parts  by  weight 
of  fat,  14.5  parts  of  70  per  cent,  caustic  soda,  5  parts  of  salt,  and 
as  much  water  as  needed.  If  the  chemist  finds  in  100  part^  by 
weight  of  soap  62  parts  of  fatty  acids,  7.25  parts  of  soda,  and  29 
to  33  parts  of  water,  he  says  the  soap  contains  much  alkali ;  it  is 
not  ncutnil.  It  is  a  clear  boiled  soap  like  many  household  soaj)*. 
Such  soap  could  be  prepared  from  about  68  ]>arts  by  weight  of 
fat,  15  parts  of  70  per  ami.  caustic  soda,  3  jxarts  of  salt,  and  as 
much  water  as  re(juire<l.  If  63  parts  by  weight  of  fatty  acids,  8 
to  0  parts  of  soda,  and  27  parts  of  water  are  found  in  a  curtl-soap, 
it  mav  be  assumed  that  the  soda  has  bc<:»ii  intro<luced  in  oxo^sj? 
either  at  once  in  l>oi!ing  or  subsequently.  Such  soap  would  l)e 
prepared  from  69  parts  of  fat,  15  parts  of  70  per  cent,  caustic 
soda,  2  parts  of  salt,  and  as  much  water  as  rot|uired.  The  clear 
soap,  thoroughly  evaporated,  might  have  eventually  to  l)e  ground 
with  potjissiuni  carl)onate  and*  brought  into  low  frames.  For 
imitating  the  last  soap  the  following  formulas  might  Ix?  used  : — 

I.  Tallow  1000  ])ounds,  bono-fat  500,  oleic  acid  3(K),  jx^anut- 
oil  200,  70  per  (vnt.  caustic  soda  425,  salt  60. 

II.  Tallow  or  palm-oil  1000  poun<ls,  cotton-seed  oil,  500,  sa- 
ponified oleic  acid  300,  pcanutroil  200,  70  jht  cent,  caustic  soda 
425,  salt  60. 

III.  Tall  )\v  or  p:il;u-()il  500  pounds,  bone-fat  500,  horse-fat 
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fiOO,  distilled  oleic  acid  400,  palm-kernel  oil  100,  70  per  cent 
caustic  soda  425,  salt  60. 

The  process  of  boiling  is  executed  by  first  diasolving  in  the 
kettle  the  caustic  soda  to  a  lye  of  15°  B.  A  portion  of  the  lye 
is  then  ladled  into  a  receptacle  standing  near  the  kettle,  and  the 
oleic  acid  first  added  to  the  boiling  lye  remaining  in  the  kettle. 
Saponification  having  taken  place,  the  palm-kernel  oil,  horse- fat, 
bone-fat,  etc.,  are  brought  into  the  kettle,  the  soft  fats  being,  as  a 
rale,  introduced  first  and  the  solid  fats  last.  If  a  thoroughly 
combined  soap  be  not  formed  after  the  introductioivof  all  the  fats, 
or  the  soap  is  thick,  water  is  poured  over  it  until  it  boils  regularly, 
after  which  the  remaining  lye  is  added.  Boiling  is  now  continued 
until  a  soap  free  from  froth  is  formed,  which,  though  it  may 
"wet"  considerably,  becomes  solid  after  cooling.  Now  evaporate 
so  far  that  the  lye-power  commences  to  exert  a  disintegrating 
effect,  as  clear  boiling  will  then  not  be  necessary  after  adding  the 
salt.  But  little  experience  is  required  to  manage  so  that  after 
the  addition  of  the  salt  the  soap  lies  a  bright  grain  in  the  kettle, 
it  being  effected  by  moderating  the  steam  or  the  fire  so  that 
actual  boiling  no  longer  takes  pla(,*e.  The  salt  converted  with 
water  into  a  solution  showing  23°  B.  is  then  sprinkled  over  the 
soap  and  the  latter  not  allowed  to  boil  up  until  all  the  solution  is 
ill  the  kettle.  The  soap  then  boils  up  clear  and  boiling  is  cf)n- 
tinued  with  the  kettle  at  first  half  covered  and  finally  entirely. 
Such  soap  forms  quite  a  thick  grain,  samples  of  which  are  allowed 
to  cool  and  then  tested  as  to  the  characteristics  such  soap  should 
show. 

If  the  soap  is  not  clear  after  adding  the  salt,  boiling  must,  of 
course,  be  c(3ntinued  until  by  the  evaporation  of  mon^  water  such 
is  the  case.  Everything  else  to  be  done  with  such  soaps  is  a 
matter  of  experience.  Some  water,  weak  lye,  or  carbonated  so- 
lutions might  l)e  sprinkled  over  very  thick  soap,  and  this  be  con- 
tinued until  by  the  appearance  and  taste  of  samples  repeatedly 
taken  it  is  seen  that  the  soap  possesses  the  desired  properties.  If 
the  soap  is  to  be  smooth,  it  is  brought  into  low  frames ;  if  mar- 
bled, into  large  ones. 

For  the  above  process  of  boiling  in  the  direct  way,  the  fats  as 
well  as  the  lye  used  should  be  as  free  from  dirt  as  possible,  as 
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otherwise  the  greater  portion  of- the  .dirt  remains  sitting  to  ;l^ 

soap.  .    I    .►.!..>       I. [J 

These  soaps  can  also  he  obtained  as  pure  and  ofas  ligfai  it  ooloil 
as  passible  by  repeatedly  boiling  the  grain  upon  fiosh 
The  clear,  thick  grain  will  then  have  to  be  ground  with 
constant  ebullition  being  kept  up  until  it  is  entirely  lii 
the  lye  begins  to  run  off  pasty.  After  removing  the  subJye^ 
weak  lye  of  3^  to  4^  B.  is  introduced  and  perhaps  more  sail 
water,  this  being  repeated  as  often  as  required.  The  purified 
gmin  is  then  tested  as  to  its  properties. 

NetUral  cxird-majts. — These  soaps  are  more  frequently  used  in 
the  textile  industries  than  the  preceding  varieties.  They  can 
only  be  prei>ared  by  the  use  of  suitable  fats.  It  may  sometimes 
succeed  to  prepare  them  from  tallowy  or  lardaceous  fats  as  well 
as  from  oleic  acid,  cotton-seed  oil,  peanut-oil,  etc.  They  being, 
however,  frequently  defective  after  the  thorough  grinding  with 
water  which  is  required,  lye  has  to  be  again  added  in  order  to  ob- 
tain a  product  of  good  appearance,  so  that  the  resulting  soap  will 
no  longer  be  entirely  neutral.  The  only  oil  suitable  for  the 
preparation  of  fine,  neutral  soap  is  olive-oil.  If  this  is  thoi- 
roughly  boiled  and  the  soap  corrocrtly  treated  afterwards,  the  result 
will  be  a  loan,  compact,  neutral  soap,  which  will  not  injure  the 
most  sensitive  color  upon  cotton  or  silk,  but  even  increase  its 
lustre. 

The  following  may  s(Tve  as  a  formula  for  as  neutral  a  tallow 
or  palm-oil  soap  as  possible :  Tallow  or  palm-oil  1200  pounds, 
lard  or  horse-fat  500,  peanut-oil  300,  70  per  cent,  caustic  soda 
400,  common  salt  120. 

Three  different  kinds  of  lye  are  prq>ar«l  from  the  caustic  soda, 
ono-thinl  of  it  In^ng  dissolvexl  to  lye  of  10°  B.,  one-thinl  to  lo^ 
B.,  and  (mc-third  to  20^  B.  The  salt  is  also  converted  with  hot 
water  to  a  solution  of  23°  B.  All  the  fats  are  bn)ught  into  the 
kettle,  together  with  lye  of  10°  B.  (30  ]K)unds  to  100  pounds  of 
fat),  and  hoate<l  to  b<nh'no:.  Combination  being  estal)lished,  boil- 
ing is  contiinicd  with  the  remaining  lye  of  10°  B.  and  then  with 
the  lye  of  15°  B.  Finally  the  lye  of*  20°  R  is  gradually  addcnl, 
the  offwt  pnxlnccHl  by  each  portion  being  awaitetl  before  adding 
the  next.    If  the  soap  should  not  absorb  the  last  portion,  but  tear 
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tiipAct  -like  cdrd-softp,  water  is  added  until  absorption  is  effected. 
The  paste-soap  is  then  allowed  to  boil  for  several  hours  until  it 
is  perfisdfcly  clear  artd  free  from  scum.  Sejiaration  is  then  effected 
by  pomriDg  -one  pat  of  salt  water  afler  the  other  over  the  quiet 
soap,  shutting  Y>ff  the  steam  or  fire  in  the  meanwhile. 

All  the  salt  water  having  been  added,  and  allowed  to  act  for 
some  time^  steam  is  again  admitted,  or  the  fire  again  started, 
tihfB  snap,  as  a  rale,  boiling  up  free  from  scum,  though  even  if 
slieh  be  not  the  case,  it  is  of  no  importance  as  long  as  the  soap 
rises  up  bright. 

•  If  the  grain  in  the  kettle  is  very  thick,  water  is  gradually 
poured  over  it,  the  whole  being  kept  in  constant  ebullition,  and 
tJie  disdribution  of  the  water  assisted  with  the  crutch  or  spatula, 
until  the  soap  liquefies  more  and  more,  and  boils  high.  It  is 
then  tested  as  to  firmness  and  touch.  If  touch  is  found  to  exist, 
some  lye  is  drawn  off  or  pumped  out,  the  mass  allowed  to  boil 
thoroughly  through,  and  water  poured  over  it  in  the  same 
manner  as  above.  This  is  continued  until  the  result  is  a  lean, 
Bolid  soap,  showing  no  touch  of  lye.  During  the  entire  opera- 
tion, which  is  rather  a  washing  out  than  boiling  of  the  grain,  the 
soap  must  be  managed  so  as  to  ki»ep  bright  and  clear. 

The  process  of  grinding  and  consequent  washing  out  of  ad- 
hering alkali  can,  however,  be  only  carried  to  within  a  certain 
limit,  the  soap  otherwise  l)ecoming  dull  and  frequently  entirely 
frothy.  Such  dull  soap  pastes,  and  compares  unfavorably  with 
olive-oil  soap,  and  cannot  be  restored,  like  the  latter,  by  the 
addition  of  salt  water,  but  only  with  lye,  and  hence  soaps  for  the 
textile  industries  prepared  from  tallowy  fats  are  only  approxi- 
mately neutral.  The  finished  soap  is  brought  into  large  frames, 
where  much  of  the  lye  still  adhering  to  it  separates  out. 

The  following  formulas  can  be  siibjo<;ted  to  the  same  treatment 
as  above :  I.  Tallow  or  palm  oil  800  pounds,  bone  fat  600,  pea- 
nut-oil and  saponified  oleic  acid,  eac^h  300,  70  per  cent,  caustic 
soda  400,  salt  120. 

II.  Tallow  or  palm  oil  6(X)  pounds,  bone  fat  600,  ssiponified 
oleic  acid  and  peanut-oil  and  70  per  cent,  caustic  soda,  each  400, 
common  salt  120. 

The  caustic  soda  lye  or  a  portion  of  it  can  be  replaced  by  tank 
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lye  of  15^  B.,  200  pounds  of  it  being  allowed  for  100  potntdd 
of  fat.  1 

Olein  soaps  are  also  mnch  used  in  the  textile  industries^ butite 
final  result  of  the  boiling  process  being  similar  to  that  of  tbA 
preceding,  they  turn  out  still  less  neutral,  as,  on  aoooant  of 
cooling  witli  difficulty,  they  have  to  be  either  crutclied  ooM  in 
large  frames,  or  brought  into  small  frames,  which  prevents  the 
adhering  lye  from  thoroughly  separating  out.  However,  a  small 
addition  of  hard,  tallowy  fat  is  always  used  for  these  soaps*  W^d 
submit  the  following  formula : — 

Saponified  oleic  acid  1600  pounds,  tallow  or  palm  oil  and  70 
per  cent,  caustic  soda,  each  400  pounds,  salt  120  }K)und8. 

Dissolve  in  the  kettle  the  400  i)ounds  of  caustic  soda  to  a  lye 
of  16^  B.,  and  gradually  add  the  oleic  acid,  allowing  one  por- 
tion to  combine  before  adding  the  other.  The  greater  portion 
of  the  oleic  acid  being  in  the  kettle,  introduce  one-half  of  the 
common  salt,  and  finally  tlie  tallow  or  palm-oil.  This  soap  must 
also  boil  for  some  time,  portions  of  the  sub-lye  l)eing  from  time 
to  time  removed  and  replaced  by  water.  A  strongly  evaporated 
curd-soap  boiling  finally  upon  sc*ant  lye,  solution  of  oarbonatcf  of 
3°  to  4^  B.  is  i)oured  over  it  until  the  soap  again  rises,  the  de- 
sircil  ol)ject  being  thus  attained. 

A  nearly  neutral  soap  results  from  the  following  formula : — 

Tallow  ()00  jH)un(ls,  olive-oil  1400,  70  jier  (x?nt.  caustic  soda 
400,  ooinmon  salt  120. 

The  various  bmuds  of  olive-oil  offered  to  the  soajnboiler  may 
vary  very  much.  One  lot  may  l>e  ohl  oil  no  longer  suitable  for 
tal>le  purposes.  This  is  tliiiily-fluid,  and,  if  worked  by  itself,  would 
not  yield  a  solid  bar-soap,  so  tliat  a  gi'eater  i)ereeutage  of  tallow 
than  given  in  the  formula  would  be  require<l,  either  half  and 
half  or  12  parts  tallow  and  8  parts  oil.  Such  thinly-fluid  oil  is 
also  found  among  tlie  so-ealled  fabrieatiHl  oils  (huile  d'olive  ^ 
fabri(iue),  which  also  re(juire  an  addition  of  haril  fats.  The  very 
thi(fk  seilimentarv  oils  and  also  the  green  oils,  so-called  sulphur 
oils,  are  generally  boiled  without  an  addition  of  other  fats.  The 
latter,  however,  when  bleachcil,  would  be  very  suitiible  for  the 
above  formula  in  the  proportion  given. 

The  olive-oil  is  boiled  in  a  similar  manner  as  oleic  acid,  the 
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caustic  soda  being  dissolved  in  the  kettle,  and  the  lye  set  at  20° 
B.  The  oil  is  then  added  to  the  moderately  boiling  lye  and 
finally  the  tallow.  At  this  stage,  boiling  is  continued  until  the 
fiits  are  thoroughly  saponified,  when  the  di&solved  salt  is  added. 

To  a  soap-boiler  used  to  quick  work,  or  having  little  time,  th^ 
preparation  of  these  olive-oil  soaps  is  a  very  tedious  process,  the 
boiling  and  grinding  from  the  time  the  sidt  water  is  added  for 
separation  requiring  fully  twenty-four  hours.  For  this  reason, 
boiling  with  indirect  steam  is  almost  absolutely  necessarj-,  as 
well  as  an  arrangement  for  drawing  off  or  pumping  out  the  salt- 
lye.  The  process  of  grinding  the  soap  resulting  from  the  above 
combination  being  almost  the  same  as  for  pure  olive-oil  soaps, 
we  refer  to  the  following : — 

Soaps  from  green  mlphur  oHve-oil, — For  pure  olive-oil  soaps, 
the  thick  sedimentary  oils  or  green  sulphur  oils  alone  are  used. 
The  following  may  serve  as  formulas : — 

I.  Sulphur  olive-oil  2000  pounds,  caustic  soda  425,  common 
salt  200. 

II.  Sedimentary  oil  or  bleached  sulphur  oil  2000  pounds, 
caustic  swla  400,  common  salt  80. 

The  boiling  process  is  the  same  for  both  formulas,  only  some 
more  alkali  being  used  for  sulphur  oil  on  account  of  the  color, 
the  resufting  soap  requiring  also  some  more  salt.  The  prepara- 
tion of  the  Ives  for  the  two  oils  also  differs  somewhat.  In  both 
cases  the  s<Kla  is  dissolved  in  the  kettle,  the  resulting  lyes  being, 
however,  set  at  25°  to  28°  B.  for  sulphur  oil  and  only  at  20^  B. 
for  sedimentarv  and  bleached  oil. 

Dissolve  the  425  pounds  of  caiLstic  s(Kla  in  the  kettle  to  a  lye 
of  25°  B.  and  allow  the  oil  to  run  in  a  thick  jet  into  the  boiling 
ly(».  Saponification  takes  place  at  once,  and  when  all  the  oil  is 
in  the  kettle,  a  thick  homogeneous  soap  is  form(*d,  which  is  al- 
lowed to  boil  a  few  horn's.  At  this  stage  the  soap  shows  a  strong 
touch,  which  it  loses,  however,  more  and  more,  lKH!oniing  harder 
in  the  same  degree.  When  it  is  entirely  homogeneous  shut  off 
the  steam  and  add  the  common  salt  dissolved  in  water  to  23°  B. 
Now  cover  the  kettle  for  one  hour  and  then  readmit  the  steam. 
The  soap  at  once  throws  out  clear  lye,  a  thick  grain  free  from 
froth  being  formal,  which  is  ground,  with  constant  boiling,  by 
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sprinkling  water  ov^r  it  until  the  soap  slightly  riseiB.  ^TlMfe 
opemtions  are  «irried  on  quite  slowly,  so  that  the  soap  up  to  thtt 
time  has  been  boiling  a1)Out  eight  to  nine  hours.  The  steam  is 
then  sliut  off  and  the  thick  and  strongly-colored  sub-lye  allowed 
to  si'ttlc  and  then  dnuvn  off  or  pumped  out  as  mdeh  as  possible. 
DiriH^t  as  well  as  indirect  steam  is  then  again  admitted  and  the 
soaj)  again  ground  with  water  until  it  rises.  In  case  it  should 
paste,  but  a  small  quantity  of  salt  water  is  required  to  restore  it 
to  its  normal  state.  The  sub-lye  is  examined,  and,  if  strongly 
cuIoixhI,  again  removed. 

The  soap  should  now  show  an  improved"  color  and  pressure, 
have  no  touch  of  lye,  and  form  an  entirely  clear  grain.  If  such 
is  not  the  ca.se,  it  is  again  boiled  with  direct  and  indirect  steam, 
only  sufficient  water  and  salt  solution'  being  added  to  reconvert  it 
upon  sc»ant  su]3-lye  into  a  clear  curd-soap  showing  a  firm  pressure, 
which  is  agiiin  ground  with  water  until  the  clear  grain  is  liquefied 
and  the  lye  s<^parates  from  it  in  a  thick,  pasty  state.  Every 
soap-boiler  must  judge  for  himself  of  the  condition  of  the  soap  fa 
rc^ird  to  neutrality,  which,  however,  mn  be  rejulily  attained  by 
frc(|ucnt  removal  of  the  sub-lyes  and  grinding  with  water.  Cover 
th<^  kettle  well  and  allow  the  soap  to  settle,  and  the  longer  this 
C4in  be  (lone  the  better  it  is. 

W/iitc  oUvv-oil  soap, — The  se<limentary  oil  from  cold-pressed 
olive-oil  is  g<»ncrally  j)ure,  the  oil  being  reiK^atcdly  filtered  l)efore 
it  is  ])rouy:lit  into  the  cisterns.  Se^limentarv  oil  from  onlinarv 
oils  is,  however,  frcMjuently  c<jlorcd  and  impure,  and  before  use 
has  to  be  heatcnl  and  filt<Ted,  which  in  large  factories  is  done  by 
means  of  filter-j)resses.  For  white  soaps,  not  only  tiiese  stnli- 
mentary  oils,  but  also  bleached  sulpiiur  oils  are  usc»il.  Tliese 
soa})s  are  better  or  poon^r  in  color  and  odor  a(*cording  to  whether 
fine  or  onlinarv  oil  is  worked,  and  it  mav  be  ass(*rted  that  the 
better  in  appearancx)  the  soap  is  the  more  claim  it  can  lay  to  neu- 
trality. The  soaps  from  these*  oils  are  very  sensitive  towanls  Ivc 
and  salt  in  the  subse(|uent  operations.  They  iran  be  reduce<l  to  a 
considerable  extent,  forming  nevertheless,  when  cold,  a  comjmct 
mass  ill  which  salt  Ive  in  an  extremelv  fiiK^lv-dividcn.!  state  is  dis- 
tril)ute<l. 

J^oiling  is  execut(»il  with  caustic  lye  of  20°  B.,  the  oil  beiug 
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fjlofwedy  as  in  the  preceding  soap,  to  run  in  a  thick  jet  into  the 
i^uiling  lye.  All  the  oil  being  in  the  kettle,  a  curly  soap,  fre- 
quently broken  through  like  curd-soap,  is  formed.  In  this  case 
it  18  allowed  to  boil  quietly  and  continuously  for  several  hours 
Mrithout  an  addition  of  salt  being  required.  Water  is  then  sprink- 
led over  it,  and  if  the  soap  contracts  partially  or  entirely  it  is 
separated  with  salt  solution  of  5^  to  6^  B.  until  it  boils  high  in 
the  kettle.  Grinding  with  water  is  tlien  commenced  in  the  same 
manner  as  with  soap  from  sulphur-oil,  except  that  the  soap  is 
always  kept  upon  scant  sub-lye,  and  weak  salt  solutions  are  added 
when  required  by  the  contracted  soap. 

The  finished  soap  is  covered  warm,  a  coating  of  scum  generally 
separating  on  the  surface.  Beneath  this,  lies  the  bright  white  or 
yellowish  soap,  and  between  the  latter  and  the  lye  a  dirty  soap. 

The  soap,  after  remaining  in  tlie  kettle  two  to  three  days,  is 
generally  brought  into  small  frames  and  crutched.  The  soap  is 
usually  sold  as  containing  62  per  cent,  of  fetty  acid,  but  as  by 
the  manner  of  preparation  and  grinding  it  mastly  contains  less  in 
a  fresh  state,  it  is,  after  cutting,  allowed  to  dry  off  before  being 
{lacked.  The  fine  appearance  and  smoothness  which  distinguish 
these  soaps  from  all  others  are  only  acquired  after  storing  in  an 
airy  cellar. 

Grain-soaps  upon  a  precipitate  of  paste, — First  of  all  it  is  necas- 
Haiy  to  say  that  not  too  much  palm-kernel  oil  or  cocoanut-oil 
must  be  used  in  the  preparation  of  these  soaps.  All  fats,  which 
by  boiling  upon  sub-lye  yield  good  soaps  for  the  textile  industries, 
can  be  used,  about  two-thirds  of  fats  forming  a  ready  union  and 
one-third  combining  fat  l)eing  generally  taken. 

The  lyes  for  all  these  soaps  being  nearly  the  same,  as  well  as 
the  subsequent  separation  of  the  precipitate  of  paste,  but  few 
formulas  are  required  to  guide  the  soap-boiler  in  making  similar 
combinations  of  available  fats.  The  fats  are  saponified  with 
caustic  soda  lye  of  25°  to  28°  B.  and  the  paste  precipitated  with 
salt  solution  of  23°  B.     We  submit  the  following  formulas : — 

I.  Tallow,  cotton-seed  oil,  bone-fat,  each  4(X)  pounds,  cocoanut- 
oil  500,  caustic  soda  375,  salt  160. 

II.  Tallow  400  pounds,  peanut-oil  600,  bleached  Hnseed-oil 
200,  palmrkemel  oil  600,  caustic  soda  400,  salt  180. 
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III.  Bleached    palm-oil    600  pounds,  obtton-«eed  (»!' '409/ 
bleached  linseed-oil   300,  cocoannt-oU   600,  caustic  soda  S76;' 

salt  150.  .  ,    .  ..... 

IV.  Cotton-seed  oil,  peanuts-oil,  and  bone-fiit,  each  400  poonds, 
palm-kernel  oil  600,  caustic  soda  400,  salt  176. 

V.  Saponified  oleic  acid  1000  pounds,  tallow  400,  palm-kernel 
oil  600,  caustic  soda  400,  salt  200. 

VI.  Bone-&t  1200  pounds,  coooanut-oil  400,  caustic  soda  360, 
salt  150. 

VII.  Saponified  oleic  acid  1000  pounds,  bleached  palm^)il 
200,  cocoanut-oil  500,  caustic  soda  380,  salt  170. 

VIII.  Saponified  oleic  acid  1200  pounds,  cocoanut-oil  400, 
caustic  soda  360,  salt  150. 

The  boiling  process  is  executed  by  first  dissolving  the  required 
caustic  soda  in  the  kettle  to  a  Ive  of  25®  to  28®  B.  If  much 
scrap  is  on  hand,  which  is  previously  dissolved  upon  the  lye, 
25®  B.  is  sufficient;. with  little  scrap  28®  B.  Then  introduce  the 
fats  and  allow  the  mass  to  boil  gently.  When  the  last  fat  is  in 
the  kettle  the  proportions  with  a  correct  combination  willappiox- 
imately  agree.  It  is,  however,  possible  that  there  might  be  a 
trifle  too  much  or  too  little  lye  which  has  to  be  adjusted  by  the 
o}x*rator.  Boiling  is  now  continued  until  a  thick  soap  free  from 
fn>th  is  formed,  which  is  finally  separated  with  salt  solution  until 
by  the  soap  boiling  thinner  and  fluttering  when  thrown  with  the 
s])atula,  it  is  observed  that  a  precipitate  of  paste  is  formed  when 
tlie  addition  of  salt  water  is  discontinued. 

To  obtain  the  soaps  as  neutral  as  possible  moderate  fitting  and 
thorough  evaporation  are  required,  and  if  the  subsequent  separa- 
tion with  salt  water  be  not  carried  to  excess  only  the  greater  por- 
tion of  tl)e  cocoanut-oil  or  palm-kernel  oil  soap,  together  with  all 
dirt  and  coloring  substances,  will  subside,  while  the  separated 
soap  is  pure  white  and  interspersed  with  silvery  streaks.  The 
finished  soap  is  allowed  to  rest  in  the  kettle  a  few  hours,  or,  with 
large  boilings,  overnight,  and  is  then  brought  hot  into  the  frames 
and  well  covered. 

Pure  caustic  soda  lye  and  salt  suffice,  as  a  nile,  for  separation, 
and  if  the  soap  does  not  turn  out  good  it  is  generally  due  to  tlie 
base-soap  having  been  too  strongly  fitted.     It   may,  however. 
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happen  that  the  combination  is  too  weak,  which  is  remedied  by 
the  addition  of  20  to  25  pounds  of  crystallized  soda,  which  is 
especially  recommended  when  oleic  acid    or  much   bone-fat  is 

used. 


Ban^el  or  Soft  So<tp8. 

Natural  grain-soaps, — Tlie  result  of  a  chemical  examination  of 
the  best  natural  grain-soaps  used  in  the  textile  industries  would 
be  fatty  acids  45  to  46  per  cent.,  potash  12J  to  13  per  cent., 
water  41  to  42  per  cent. 

The  raw  materials  required  for  the  production  of  such  soap 
are  48  per  cent,  of  fat  and  oleic  acid,  20  per  cent,  of  96  to  98 
per  cent,  potash,  6  per  cent,  of  lime  for  cansticizing  the  potash, 
and  water  as  much  as  re(]uircd. 

Such  soaps  are  applied  to  many  uses  ;  for  washing  yarns  and 
cloth  before  and  after  dyeing  and  for  fulling.  Though  they  con- 
tain a  large  percentage  of  alkali,  their  sohitions,  as  a  rule,  do  not 
attack  the  colors  more  than  those  of  hard  soaps,  which  subse- 
quently are  frequently  strengthened  by  the  addition  of  crystal- 
lized soda.  Wool  treated  with  ]X)tash  soap  acquires  a  softer 
touch  than  with  soda  soap. 

For  the  preparation  of  natural  grain-soaps  with  faultless  grain 
ouly  lyes  free  from  salts,  hence  at  least  of '20°  to  30°  B.,  can  l)c 
used.  If  the  weaker  lye  resulting  from  tixniting  the  potash  with 
lime  cannot  be  utilizeil  for  other  soaps,  the  preparation  of  the  lye 
must  be  either  arranged  accordingly  or  the  weak  lye  evaporatcHl 
to  28°  B.  Only  pure  high-gra<le  potash  can  be  used,  100  pounds 
of  96  to  98  i>er  cent,  potash  requiring  33  to  35  pounds  of  well- 
bumt  lime. 

In  the  l)eginning  of  the  operation  the  boiling  of  these  soaps  is 
executed  by  various  methods,  the  final  result  being,  however, 
always  the  same :  the  soap  must  be  evaporated  until  it  is  suffi- 
ciently firm  and  by  fitting  induced  to  the  regular  formation  of 
grain.  The  soap-l)oiler  who  carries  on  the  initial  boiling  in  a 
manner  different  from  that  here  given  and  obtains  good  results 
may  safely  continue  it,  but  to  those  less  experienced  the  following 
formulas  and  method  of  boiling  are  recommended-: — 
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I.  Tallow  660  poundfii,  crude  palm-oil '  lOOy  M^omM  iUt 
«cid  750,  cotton-eeed  oil  40O,  bleadbted  linseed-oil  100. 

II.  TaUow,  horse-faty.  and  saponified  oleic  apidy  Mok  fiOO 
pounds,  crude  palm-oil  100,  cotton-seed  oil  400.  ^^  . 

III.  Tallow  400  pounds,  bkacbed  palm-KHl  300,  sMponHied 
oleic  acid  700,  peannt-oil  460,  bleached  linseed-oil  160. 

IV.  Tallow  300  pounds,  pale  bone-fat  700,.  crude  palm-oil 
100,  saponified  oleic  acid  700,  bleached  linseed-<Hl  or  olivet 
200. 

Different  formulas  may  be  chosen  according  to  the  indicated 
proportions,  it  being,  however,  advisable  alwajrs  to  use  soo^ 
crude  palm-oil,  as  it  ^ves  to  the  soap  a  good  appearance  and 
odor.  Good  saponified  oleic  acid  also  imparts  an  agreeable  odor 
to  the  soaps  which  is  even  perceptible  in  the  solutions.  Olive* 
oil,  peanut-oil,  sesame-oil,  as  well  as  cotton-seed  oil,  give  abun- 
dant solutions,  linseed-oil  alone  requiring  precaution,  as  it  is  not 
much  liked.  Good  qualities  of  bone-&t  must  be  used,  but  not 
the  product  obtained  by  extraction. 

Oleic  acid  forming  a  constituent  of  all  the  above  formulas,  the 
greater  portion  of  the  lye  of  20^  B.  is  brought  into  the  kettle,  a 
calculation  being  made  of  the  quantity  of  lye  required  for  the 
fats  to  be  worked.  With  an  average  lye  of  about  24°  to  25°  B.  (in 
this  case  one  of  20°  and  30°  B.)  150  to  160  pounds  will  suffice 
for  the  saponification  of  100  pounds  of  fat.  If  now,  for  instance, 
the  formula  calls  for  700  pounds  of  saponified  oleic  acid,  1400 
to  1500  pounds  of  lye  of  20°  B.  are  brought  into  the  kettle,  and 
after  heating  to  boiling  the  oleic  acid  is  gradually  added.  It  sa- 
ponifies at  once.  When  all  is  in  the  kettle,  boiling  is  continued 
quietly,  and  the  other  fats,  first  the  fluid  ones,  such  as  linseed-oil, 
cotton-seed  oil,  and  sesame-oil,  and  later  on  the  bone-fat,  horse- 
fat,  and  tallow  are  introduced  together  with  the  quantity  of  lye 
required  for  the  fats.  When  the  introduction  of  fats  has  pro- 
gressed so  far  that  the  last  fats,  except  palvn-^U,  have  been  reached, 
fitting  must  be  already  effected  with  the  fats,  i.  6.,  the  touch  must 
be  so  far  reduced  that  the  operator  knows  how  much  lye  has  to 
be  added  for  the  fats  stilt  wanting. 

The  soap  is  now  boiled  so  thick  that  it  "  breaks  into  roses" 
and  lies  free  from  froth  in  the  kettle,  nothing  further  being  ne- 
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for  this  than  that  the  soap  is  not  too  sharp,  it  being  better 
to  hold  it  somewhat  weak,  i,  e,,  so  tliat  the  samples  cool  glassy. 
All  other  characteristics  and  advice  found  in  old  books,  for  in- 
stance, "  the  saniphes  must  be  gray,''  "  show  a  broad  border  of 
'lye/'  etc.,  were  well  enough  with  the  use  of  wood-ash,  but  are  of 
no  value  at  the  present  with  the  use  of  96  to  98  per  c?ent.  potash. 
'With  good  potash  and  good  lime,  lyes  are  obtained  which  give 
good  soaps. 

When  the  soap  is  cvaponited,  so  that  it  forms  a  thick  mass, 
and  the  soap-boiler  thinks  some  lyv  be  wanting,  it  is  gradually 
sdded,  however  never  more  than  5  pounds  at  one  time,  moderate 
boiling  being  kept  up,  until  a. sample  upon  the  glass  remains  warm 
for  some  time,'and,  when  cooled,  can  be  handled.  Quiet  ebulli- 
tioti  IS  now  continued  until  the  soap  is  thickly  evaponited,  and 
rises  with  difficulty  with  an  increased  fire. 

* 

The  time  for  the  addition  of  the  crude  palm-oil  has  now 
arrived,  for  if  this  had  bcciu  done  previously,  it  would  have 
become  discolorefl  and  lost  its  plcasjint  odor.  The  crude  palm- 
oil,  which  always  forms  a  strong  combinatif)n,  is  readily  absorbed 
by  the  evaporated  soap.  The  lye  necessary  for  saponification  i« 
gmdually  poured  into  the  quietly  boiling  soap,  the  kettle  re- 
maining half  covered.  100  pounds  of  palm-oil  require  about 
100  pounds  of  lye  of  30°  B.  diluted  with  water  to  20^  B. 
When  the  soap  is  uniformly  colorcfl,  samples  are  taken,  and 
fitted  with  lye  of  20^  B.,  until  there  is  a  slight  excess  of  alkali, 
which  is  indi(»ated  by  a  film  on  the  surface  of  tlie  cooled  sam]>le. 
A  further  indication  of  the  soap  being  sufficiently  fitte<l  is  when 
|)articles  of  froth  appear  on  tlie  sides,  which  do  not  disperse  in 
spite  of  the  gentle  ebullition.  With  such  lye  as  given  above,  the 
soap  can  be  finished  without  the  addition  of  carbonated  lye. 
However,  with  a  lye  not  as  sure,  the  necessity  of  such  an  addi- 
'  tion  will  be  recognized  after  adding  the  crude  palm-oil.  If, 
after  evaporation,  the  sample  shows  tnices  of  sharpness,  notwith- 
standing that  the  soap  is  hard,  salts  are  wanting,  and,  as  car- 
bonates only  are  used  for  natural-grain  soaps,  potash  solution  is 
added, 
Anv  defect  caused  bv  the  use  of  too  carbonated  lyes  also  shows 

it^lf  most  ftilly  towards  the  end  of  die  operation.     The  soap  may 
30 
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boil  thick  and  regular,  and  free  from  frothy  but  the  samples^  tboo^ 
showing  a  line  film  on  the  surface,  will  lie  flat  upon  the  glass  aod 
congeal  horny.  This  defect  can  only  be  remedied  by  pure  caustic 
potash  lye  prepared  citlier  by  dissolving  caustic  potash,  or  evapo- 
rating lye  of  10^  to  12°  B.'to  30°  B.  Such  lye  being,  however, 
sehlom  on  hand,  it  is  best  to  keep  back  the  crude  palm^til,  evapo- 
rate the  {-oap  still  further,  and  finally  add  lye  of  15°  to  18P  R 
(1 50  pounds  for  100  pounds  of  palm-oil).  The  soap  then  contaii^ 
a  certain  ex((^ss  of  alkali,  of  which  the  carbonates  alone  escape 
from  the  combination.  If  now  the  crude  palm-oil  be  added,  it 
rccombines  the  soap,  and  improves  it  so  far  that  it  will  paiss 
muster. 

After  remaining  for  twenty-four  hours  in  the  uncovered  kettle, 
the  soap  is  pourcil  into  barrels  and  repeatedly  crutched.  After 
twenty-four  hours  the  barrels  are  lightly  covered,  but  headed  only 
after  most  of  the  grain  has  formed. 

Olein  8(>fip.s, — In  using  oleic  acid,  it  is  first  necessary  to  know 
whether  it  is  the  pure  saponified  article,  though  even  in  this  case 
it  is  advisable  to  use  other  oil  and  some  tallow  in  connection  with 
it.     Sucli  formulas  arc  : — 

I.  Saponified  oleic  acid  1500  pounds,  tallow  400,  crude  palm- 
oil  100. 

IT.  Sa])onific(l  oleic  acid  1550  pounds,  crude  pulm-oil  1(X), 
cotton-<eo(l  oil  2(H),  linsccd-oil  150. 

III.  Saponified  oleic  acid  1450  j)ounds,  peanut-oil  500,  crude 
palm-oil  50. 

IV.  Saj)onificd  oleic  acid  1500  pounds,  crude  palm-oil  1(K), 
olivo-oil  200,  .<csamo-oil  200. 

As,  by  iui  addition  of  crude  palm-oil,  all  these  soaps  acquire 
a  uniform  color,  and  their  solutions  become  clear  and  full,  the 
attention  of  the  soaj)-l)oiler  cannot  Ik»  t4>o  often  directeil  to  the 
advantajz:c  derived  from  its  use.  And  besides  there  is  no  other 
fat  so  well  adapted  for  the  purpose,  and,  even  when  used  in  small 
quantities,  the  soaps  wash  white,  notwithstanding  their  yellow 
color. 

The  lyes  used  ai*e  the  siime  as  for  natural  grain  soap,  40 
pounds  of  potash  l>eing  aUowed  for  the  saponification  of  100 
pounds  of  fat.      Thoroughly  evaporated  soap  gives,  when  fresh, 
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a  yield  of  238  to  240  per  cent.,  though,  in  most  cases,  only  230 
per  cent,  can  be  calculated  on  by  the  time  the  soaps  are  ready  for 
the  market. 

The  process  of  boiling  is  carried  on  in  the  following  manner : 
1000  pounds  of  lye  are  introduced  into  the  kettle,  and  heated  to 
boiling,  and  then  500  pounds  of  the  oleic  acid.  A  thoroughly 
saponified  mass  having  been  formed,  200  pounds  more  of  lye  are 
introduced,  and  then  100  to  200  pounds  of  oleic  acid,  until  all  is 
saponified.  The  oleic  acid  must  be  thus  added  in  portions  on 
aiocount  of  the  soap  rising  very  readily.  All  the  oleic  acid 
having  been  saponified,  the  other  fats  are  added,  which  remove 
the  excess  of  lye,  and  the  soap  is  then  boiled  thick  and  curly. 
Finally,  the  crude  palm-oil  is  added,  but  only  after  the  soap  is 
free  from  froth  and  thoroughly  fitted.  The  soap  being  thick, 
and  breaking  into  roses,  is  then  tested  as  to  a  correct  fit.  If  a 
slight  skin  upon  the  surface  of  the  cooled  sample  indicates  suffi- 
cient fitting,  and  the  soap  is  not  soft  to  the  touch,  but  glassy  and 
firm,  salts  are  wanting,  and  potash  solution  of  20°  B.  is  added 
until  it  becomes  sofi:er.  Frequently  so  much  alkali  is,  however, 
introduced  into  the  soap  by  these  means  as  to  require  an  addition 
of  fat.  It  is,  therefore,  best  to  regulate  the  proportions  before 
all  the  fats,  and  especially  the  crude  palm-oil,  have  been  added. 

The  finishwl  soap  is  allowed  to  stand  in  the  uncovered  kettle 
and  is  re[)eatedly  crutched  through,  and  when  cooled  to  from  133° 
to  145°  F.,  poured  into  the  barrels,  repeatedly  crutched,  and 
when  almost  cool  covered. 

Smooth  oU'Hoap, — For  the  preparation  of  this  soap,  which  is 
much  used  for  washing  w^ool  and  also  for  fulling,  there  are  many 
formulas,  generally  with  linseed-oil  as  one  of  the  ingredients. 
We  submit  the  following  : — 

I.  Distilled  oleic  acid  and  linseed-oil,  each  800  pounds,  cotton- 
seed oil  400. 

II.  Distilled  oleic  acid  700  pounds,  linseed-oil  800,  cotton-seed 
oil  or  peanut-oil  500. 

III.  Distilled  oleic  acid  and  sulphur  olive-oil,  each  600 
pounds,  Hnsecd-oil  800. 

IV.  Distilled  oleic  acid  and  linseed-oil,  each  600  pounds, 
cameline-oil  or  rape-seed  oil  800. 
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Of  pure  oleic  acid,  which  is  also  adapted  for  the  purpose,  a 
hig:lier  ])ercentao:e  may  l>e  used — for  instance,  1700  pounds  of 
oleic  acid  and  .300  pounds  of  linseed- oil. 

A  small  addition  of  crude  palm-oil  (about  25  to  30  pounds  for 
the  above  formulas)  is  also  recommended. 

For  the  sai)onification  of  100  pounds  of  oil  38  to  39  pounds  of 
potash  are  I'Cijuired,  which  are  set  with  35  per.  cent,  of  lime. 
During  the  hot  summer  months  10  to  20  per  c^Mit.  of  crystallized 
smla  may  also  l)e  used  for  the  subsequent  reduction  of  the  caus- 
ticity. 

For  boiling,  the  greater  jK>rtion  of  the  lye  of  18°  to  20°  B.  is 
brought  into  tiie  kettle,  and  after  heating  to  boiling,  the  oleic 
acid  and  sulphur  olive-oil  are  added.  The  touch  is  then  regu- 
latetl  with  liusecul-oil  and  the  soap  evaporated  until  it  "  breaks 
into  roses."  Samples  of  this  soap  showing  a  stronger  fit,  the 
causticity  is  so  far  I'cgulatod  that  the  soaj),  though  thick,  is  j)cr- 
foctlv  clear  and  soft  to  the  touch.  The  rest  of  the  oils  and  the 
lye  proportionate  to  them  are  only  intr<3du(>ed  after  regulating  the 
soap  or  during  that  opemtion  if  much  carbonate  has  l)een  added. 

Bv  subicctin*'-  the  oils  and  Ives  to  an  accunite  examination 
l)ef()rc  us(^  irregularities  cannot  cxicur,  they  being  only  jmssihle 
with  defcH'tivc*  fats  or  turbid  lyos.  lk»fi)re  attempting  large  bnil- 
inj^s  a  test  should  alwavs  be  made  on  a  small  scale  to  st^*  wliether 
the  fats  and  lyes  are  suitable  for  such  soaj).  The  finishes]  soap  is 
allowed  to  stand  uncovered  in  the  kettle,  and  when  cooled  to  122^ 
F.  is  ])()nr(Ml  into  l)arrels,  which,  if  small,  are  covered  and  allowetl 
to  stand  over  night.  Soaj)  in  large  barrels  is  crutched  through 
when  cold,  and  after  standing,  tightly  (N>vered  for  a  few  days,  the 
barrels  are  hcmded  up. 
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CHAPTER  XVIII. 

^TANUFACTURE  OF  TOII.ET-SOAI»S,  SHAVrN'(WREAM8,  MEPICATED 

SOAPS,  ETC. 

Four  distinct  processes  are  in  vogue  for  the  manufactun'  of 
these  soaps:  1,  by  the  warm  process;  2,  by  siM'alUHl  cold  ;?apon- 
ifieation  ;  3,  by  renielting  and  subs(Hj[uent  j)erfuming  and  <'oloring 
^»f  iinishe^l  soaps;  and  4,  by  (H»mniinnting,  perfuming,  cohering, 
^nd  subsequently  pressing  together  by  nutans  of  sjHH'ially  con- 
•'*tnicted  machines,  of  so-calle<l  stcKrk-soaps,  carefully  prepared  for 
the  pur]K>se.     The  last  are  the  most  valuable  and  durable  and  at 
^he   same  time  the   most   expensive   toilet-soaps    mamifactuix^l. 
*T*hey  retpiire  a  great  deal  of  manipulation  by  costly  machimn-y, 
>vhich  has  been  chiefly  <leviscHl  by  the  French,  although  equally 
l^ood,  if  not  superior,  machines  an*  now  constructed  in  this  coun- 
try and  will  be  illustrattxl  and  des<TibcKl  later  on. 

ToUef'f<oapM  hy  the  tntnn  y>yocex.v, — By  this  prcHvss  toilet-soaps 
5^  re  prepared  either  from  cfK'oanut-oil  alone  or  in  c«)nncction  with 
<  »thor  fats  and  oils,  such  as  tallow  and  cjb^tor-oil,  by  first  melting 
the  previously  purified  fats  an4l  then  gradually  saponifying  them 
\vith  cjmstic  Ive  of  20^  to  40~  B.  until  complctciv  saturated.     A> 

•r  I  . 

^5oon  as  the  soaps  have  accpiired  the  rccjuisite  consistency,  which 

is  eventuallv  effUrtwl  bv  the  addition  of  solution  of  common  salt 

and  alkaline  i^arbonatcs,  they  are  colored  if  required,  and  after 

<N)oling  to  from  144.5^  to  Ku^  F.,  are  brought  into  tight  frames 

4Uid  allowed  to  C4^)ol  as  rapidly  as  {wssible  without  IxMiig  covered. 

Many  such  soaps  an*   brought   into  commerce,  esiKrially  from 

Austria-Hungjiry,  which  are  cheajXT  than  all  other  toilet-soaj)s 

l)eeause  the  vield  can  Ihj  incn^jised  at  will  bv  the  addition  of  solu- 

ti<ms  of  common  sidt  and  potash.     We  give  in  the  following  a 

few  directions  for  such  soaps  : — 

Oocoanut-oil  map  mth  a  yitM  of  3()()  to  320  per  rod,  hi/  f/i*' 
trarm  process. — KX)  [>ounds  of  c(K*oanut-oil   are  formeil   into  :i 
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paste  witli  30  ponmls  of  potash-lye  of  15^  to  16°  B.,  and  after  a 
sliglit  combination  is  established,  60  pounds  of  soda  lye  of  15^ 
B.  and  140  pounds  of  20°  B.  are  added. 

As  the  rausticrity  of  ordinary  lyes  varies  ver}'  much,  a  test  as 
to  the  touch  must  be  made  after  tlie  addition  of  the  last  Ive  aad 
any  defcK'ts  correctwl  with  coc^anut-oil  or  lye.  The  soap  must, 
however;  not  sliow  a  verj'  strong  tou(?h,  but  form  a  clear  paste 
and  draw  tlireads.  Tlie  whole  is  then  allowed  to  l>oil  quietly 
for  some  time  to  establish  a  complete  combination,  and  such  l)eing 
the  case,  1 6  to  20  pounds  of  pure  white  common  salt  are  scattered 
over  it  for  haixlening  and  to  obtain  the  requisite  consistency.  A 
sample  taken  after  the  complete  solution  of  the  salt,  and  allowed 
to  C(X>1  in  a  small  dish,  should  show  a  delicate  white  color  when 
cut  and  \x)  hard  and  tough,  without,  however,  being  crumbly  or 
moist.  \\'lion  the  soap  shows  these*  proi)erties  the  kettle  is  cx)V- 
ered  in  onler  to  dis])erse  the  fn)tli,  and  the  soap  allowed  to  cool 
to  about  167°  F*.  It  is  then  carefully  ladled  from  anv  sediment 
formed  on  the  bottom  and  i>ounKl  into  the  frames.  About  14 
ounces  of  essen(*e  of  mirbane  are  recpiii'ed  for  j)erfuming  the 
above?  (juantity  of  soap.  Such  soaps  normally  fitted,  /.  e.,  neither 
too  fine  nor  too  coarse,  keep  even  in  winter  without  sweating. 
Soaps  of  this  kind  filled  to  a  still  greater  extent  are  frequently 
prepared  in  Austria-Hungary  by  saponifying  each  |K)und  of 
cocoanut-oil  with  2  j)ound.s  of  slightly  trustier  lye  of  20°  B.,  then 
adding  1  pound  of  j)otash  solution  of  20°  B.,  and  filling  with 
solution  of  e(»m!non  salt  of  15°  to  20°  B.  to  a  yield  of  600  to  8(H) 
per  vi)uL  Such  pnxluets,  of  course,  do  no  longer  dcstTve  the 
name  of  toilet-soaps. 

TruDs-parent  xoapn, — The  best  toilet  soaps  prepared  by  the 
warm  ])rcH,*ess  are  no  doubt  the  irdnaparcnt  noaj^Sf  also  I'allcKl  <//y- 
vrrin  ,soajts,  Formei'ly  tliey  were  generally  prejiared  with  a 
huge  addition  of  alcohol,  in  cons(M|uence  of  which  they  dried  out 
very  strongly.  Then  ctime  a  time  when  the  manufacturers  went 
to  the  other  extreme  of  using  no  alcohol  whatever,  but  much 
alkaline  carbonates,  the  result  being  a  soap  with  a  strong  tendency 
to  sweat.  At  present,  very  beautiful  soaps  are  obtained  from 
combinations  in  which  a  due  medium  is  observal  between  the  u:?c 
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of  alcohol  and  alkaline  carbonates.    AVe  will  illustrate  this  bv  the 
following  formula : — 

72  pounds  of  tallow  and  64  pounds  of  cocoanut-oil,  pre- 
viously purified  by  remelting  upon  water,  are  first  stirred 
t<:^ther  in  the  cold  way  with  106  jwunds  of  soda-lye  of  .'58° 
B.  The  soap  is  then  left  in  the  covered  kettle  to  heat  six)n- 
taneously,  which,  if  necessary,  is  assisted  by  heating  the  kettle 
from  the  exterior  by  steam.  If  no  steam  can  bo  had,  it  is  best 
to  prepare  the  soaps  in  a  kettle  sus}>ended  in  a  water-bath,  since 
an  open  fire  strongly  affects  their  color.  When  the  soap  is  com- 
bined so  far  as  to  lie  in  the  kettle  like  a  clear  gmin-soap,  and  has 
nearly  reached  the  boiling  point,  a  hot  solution  of  sugar  pre- 
pared from  60  i>ounds  of  sugiir  and  60  j)0!Hids  of  water  is 
addeil  to  clarify  the  soap,  30  pounds  of  glycerin  being  intro- 
duced at  the  same  time.  Xow  stir  the  mass  thoroughly,  cover 
the  kettle,  and  allow  it  to  stand  for  two  to  three  houiv,  the  steam 
being,  of  course,  shut  off  during  this  time.  Then  add  to  the 
soap,  which  will  have  become  somewhat  clarified  during  this 
time,  for  further  clarificjition,  12  pounds  of  potash  solution  of 
16°  B.,  in  which  10  pounds  of  crystallized  scxla  have  been  pre- 
viously dissolved.  Cover  the  soap,  allow  it  to  stand  for  one  hour, 
and  finally  add  20  pounds  of  alcohol,  which  will  nMuler  the  soap 
perfectly  clear  and  short.  After  again  resting  for  one  hour,  place 
a  sample  of  the  soap  in  the  glass ;  it  should  Ix*  perfectly  trans- 
parent and  clear,  and  remain  so  after  cooling,  and  show  good 
pressure.  The  surface  of  the  soaj)  in  the  k<'ttle  should  not  be 
covered  with  a  laver  of  undissolvtKl  jrniin,  which  woidd  hv:  due 
to  too  much  lye  or  too  litth*  water,  whic^h,  however,  will  ho 
scarcely  the  case  by  following  the  directions ;  the  soap  will  rather 
exhibit  a  light  white  froth  resembling  the  foam  of  beer.  The 
kettle  is  now  allowcfl  to  i^emain  at  rest  for  some  time  to  \n\'e  anv 
impurities  a  chance  to  subside.  Wh(»n  the  soap  shows  a  tem- 
perature of  from  156^  to  167°  F.,  it  is  poured  into  the  frames. 
A  suitable  and,  at  the  same  time,  not  expensive  }>erfume,  which  is 
added  to  the  soap  in  iK>uring  into  the  frames,  consists  of:  Oil  of 
citronella  lOJ  ounces,  oil  of  fennel  3J  ounces,  oil  of  verbena  oj 
ounces,  oil  of  peppermint  14  drachms,  oil  of  lavender  2i  ounces. 
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Coloring:  is  not  nocessjirv ;  if,  however,  desired,  a  solution  of 
1 J  to  2i  drachius  of  uranin  (aniline)  oninge  in  boiling  water  may 
l)e  ii.<eil. 

The  above  formula  for  transparent  soap  may  be  modified  in 
many  ways  by  using  more  or  k>s«  tallow,  eoeoanut-oil,  or  castor- 
oil,  or  by  substituting  tiugar  solution  for  a  i)ortion  of  the  gly- 
<*orin.     Wo  a<I(l  a  few  formulas  : — 

White  alffhftxfcr  nfxtp. — Stearin  13  ]>ounds,  c*oeoanut-oil  22 
pounds,  glywrin  1;]  jmunds,  lye  of  38°  B.  18  ppinids,  alcohol  of 
IM)  p(T  cent.  2()  pounds. 

Sa|)onifv  tlir  stearin  and  etK'oa nut-oil,  previously  heated  to 
178°  F.,  with  the  ly<',  and  add  the  aI<*oh(d.  After  a  (combination 
i-^  ei]e(*te<l,  which  takes  ])lacx»  almost  instantaneously,  add  the  gly- 
cerin. Wlien  the  soap  is  clear,  cover  the  kettle,  and  let  it  stand 
until  cooknl  to  133°  F.,  when  it  is  brought  into  the  fnune.^,  and 
jxM'fnnH.'d  with  4  ounces  of  oil  of  bergjimot,  1  ounce  of  oil  of 
geranium,  14  drachms  of  oil  of  neroli,.  and  1  ounce  of  oil  of 
lemon.  The  soa]>  is  fiot  colored,  as  it  is  to  remain  white, as  indi- 
cated by  its  name. 

« 

J'Jau  tic  (o/of/nr  trtf)is^j(trrnf  f/fi/cn'hi-softjp. — Tnllow  20  ])onnd>, 
<*oeoannt-oil  1*J  pounds,  castor-oil  8  pounds,  lye  of  3S  Ji.  20 
pounds,  aleohol  20  ])ounds,  glycerin  20  |)ounds,  and  o  j)ouncls  of 
.Mi^rar  <li>s()lve(l  in  ">  pound.•^  of  water. 

The  proj'cs-i  of  ]>rej)aratiou  is  the  sain<'  a>  for  alabaster-suaj). 
I'he  soa]»  is  perfume<l  with  oil  of  berganiot  S\  (»unces,  oil  of 
Icinon  i]  ouuiH's,  oil  of  lavcutler  11  drachms,  oil  of  nen»li  1 
ounce,  :in<l  2  <lrachni>  of  oil  oi'  rosemary  and  a  few  drops  oi'  oil 
of  Hfsc  tlissolved  in  I  ])4)untl  ot*  alcohol  of  (;j>  ])er  cent.  It  i.^ 
<'ol<)re<l  with  satllower. 

y)'(fHspnnnf  (/fi^crrlii^.^dtfj/. — 32  j)ounils  of  co<'oanut-oil,  1<» 
pounds  of  stearin,  .*>  pounds  of  tallijw,  and  1  j>ound  oi'  pale  resin 
are  brought  into  the  k<'ttle,  heated  to  Mu~  F.,  and  stnn'ne*! 
through  a  fine,  white  cloth.  In  the  mean  while,  weigh  off  and 
heat  also  to  li;7  '  F.  28  pounds  of  lye  of  :\S  H.,  diss<dv<'  *> 
pounds  of  sugar  in  \)  pound>  ol  distilled  water,  and  heat  ll) 
p(»unds  of  glycerin  of  2.S  '  I>.  in  a  water-bath  to  Hu-  Y. 

When  the  fat  ha>  attainc^d  lheabovc-mention<Ml  temjM^rature,  add 
the  lye  in  a  tine  stream  with  constant  stirring,  and  then  30  jMMUids 
of  alcohol  of  J)0  j)er  cent.     When  siiponiiieation  is  <»oniplete,  add 
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the  sugar  solution  and  glycerin  with  constant  stirring,  which  \vill 
render  the  soap  perfectly  clear.  Now  cover  the  kettle,  and  let 
the  soap  stand  for  about  ten  minutes,  when  a  sample  placed  ui)on 
a  glass-plate  should,  when  cold,  be  i)erfectly  clear  and  trans- 
parent. If,  however,  there  should  be  the  slightest  turbidity,  add 
gradually  1  to  2  pounds  of  distilled  water  of  189.5°  F.  with 
vigorous  crutch  ing. 

Toild'SfHipH  by  the  cold  proccHM, — The  manufacture  of  soaps  by 
the  cold  process  has  already  Ix^cn  given  in  Chapter  XV.,  so  that 
it  will  only  In?  necessary  to  give  some  fornudas. 

BiUer-almoud  soiip  is  prepared  by  saponifying  100  pounds  of 
cocoanut-oil  with  50  pounds  of  caustic  soda  lye  of  »58^  B.  and 
pcjrfimiing  with  14  oiuu^es  of  oil  of  bitter  almonds.  Ess<'nce  of 
mirl)ane  may  be  substitutcil  for  a  portion  of  the  oil  of  bitter  al- 
monds, the  (piality  of  the  soap  being  hf)wever  not  as  good. 

Filled  bUiei'-almond  wr/^>.—  100  j)ounds  of  cocoa  nut-oil,  50 
poinids  of  soda  lye  of  38°  B.,  20  ]>ounds  of  water-glass  com- 
jK)unded  with  4  iK)unds  of  soda  lye  of  38°  B.,  and  5  j)ounds  of 
potash  solution.     Perfume* :  14  ounces  of  essence  of  mirbane. 

Honey-map, — CcH;oanut-oil  100  j)ounds,  soda  lye  of  38*^  B.  50 
pounds. 

Perfume:  Oil  of  citronella  l>i  ounces,  ciLs»^ia-oil  1.^  ounces,  oil 
of  jK»i)j)ermint  5  drachms,  lemon-grass  oil  1]  ouncres. 

Color:  IJ  ounces  of  uranin  (aniline)  orange  dissolved  in  boil- 
ing water. 

Honey-soap  (fifed), — Cocoa mit-oil  100  pounds,  scxla  lye  of 
»58°  B.  50  pounds,  talc  12  pounds,  stirred  into  the  warm  oil  be- 
fore adding  the  lye. 

Perfume :  Oil  of  citronella  7  ounces,  cassia-oil  3  J  ounct\«<,  oil 
of  cloves  1  ounce. 

Color:  2  ounces  of  uranin  (aniline)  orange  dissolvcnl  in  boiling 
water. 

.  Berfjamot'Hoap, — Cocoanut-oil   10  pounds,  lard  4  pounds,  soda 
lye  of  40"  10  jiomids. 

Perfume  :  Bergamot-oil  3 J  ounces,  oil  of  geranium  11 
drachms. 

Alplne-fioirer  soitp, — Saj)onify  40  jjounds  of  C(K*oanut-oil  and 
20  pounds  of  tallow  with  30  pounds  of  lye  of  40°  B.,  and  per- 
fume the  soap  with  9  drachms  of  lemon-oil,  5  drachms  of  rose- 
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nianwiil,  2J  rlraehnis  of  cinnamon-oil,  6  drachms  of  oil  of 
jH'piifrniint,  o  drachms  of  oil  of  sage,  and  iy  drachms  of  lavender- 
oil,  fli?i>olvinjr  the  oil?!  in  SJ  ounces  of  alcohol.  Color  the  soap 
green  with  a  composition  preiwired  from  two  partf*  of  indigo  and 
one  part  of  picric  acid. 

7>/V//t<//v•/•-**^x/y>.^-(^)coanut-4:lil  24  p<:)und?a,  castor-oil  4  pounds, 
stkUi  lye  of  40^  B.  14  pounds.  Perfume  with  cinnamon-oil  2J 
i)unc<»s,  oil  of  clove^^  o  drachms,  oil  of  sa.ssafras  8  drachms,  oil  of 
iMTpimot  o  drachms,  oil  of  lemim  li  ounces.  Color  dark  with 
IJisniarck  hrown. 

Jh'own  ent/tc'HfKip. — Stir  tog^^ther  at  90.5^  F.  40  pounds  of 
c(H*oanut-<jil  with  23  ^xmnds  of  lye  of  35^  B.,  c<.>lor  with  11 
dra(!hms  of  brilliant  brown  dissolveil  in  li  pounds  of  boiling 
water,  and  perfume  with  11  drachms  of  palma-rosa  oil  and  1 
oufKx*  3  drachms  each  of  essence  of  mirbane,  lavender-oil,  and 
cumin-oil. 

Pi/rnkr-Mfxtp, — Ceylon  cocoanut-oil  16  pounds,  soda  lye  of  40° 
B.  H  pounds,  pulverized  pumice-stone  10  jMrnnds.  Perfume  with 
oil  of  thyme  1 J  ounces  and  oil  of  lx?rgamot  1).5  drachms. 

PtDiiirr-soffp  (mutthrr  trcripf), — Cocoanut-oil  30  pounds,  soda 
lye  of  38'^  B,  30  j)oun(ls,  water-glass  30  pounds,  pulverize*! 
puniict'-stoue  8  pounds,  silver  stuid  34  i>ounds,  indigo  1  oum^. 
Perfume  with  i}\  ouikvs  of  aius<*ed-oil. 

Jioufjnrf-soffp. — Sa])onily  4()  jiounds  of  c(K?oanut-oil  and  O'n 
pounds  of  lard  with  50  pounds  of  so<la  lye.  Perfume  with 
s;issiilras-oil  3i  oniic<'s,  borgamot-oil  oj  ounces,  rose-oil  -3. 
drachms,  oil  of  lemon  3^  ounces,  oil  of  thyme  7}  oiuuvs,  oil  of 
cloves  1  ounce,  oil  of  neroli  1  J  ounivs,  and  tincturt*  of  musk  If 
oun('<'s. 

C/iine.sr-s(tf/jK — SjipiaiifV  -10  pounds  of  cocoanut-oil  with  20 
Ijounds  of  lye  of  38^  to  40^  B.,  and  perfume  with  oil  of  Por- 
tu;jral  l\  ounces,  oil  of  Ix'rgamot  11  ountM»s,  oil  of  lemon  1} 
ouiwcs,  tlnctuix^  of  musk  4  ounces,  oil  of  patchouli  2 J  drachms. 

Mar.sJi-iiinllinr  (tiffhcd)  »oap, — Saponify  20  pounds  each  of 
<'(K'oainit-oil  and  tallow  with  20  poimds  of  lye  of  40^^  B.  Per- 
fume with  oil  of  lavender  h\  ounces,  oil  of  lemon  2  ouncx<^,  oil 
of  iKTgamot  11  drachms,  oil  of  pepjKTmint  1  ounce,  oil  of  neroli 
1  \  ounc(»s,  and  color  yellow  with  tompico  yellow,  or  orange  with 
tompico  orange,  or  rase-red  with  brilliant  n)sa  (aniline). 
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•  Glycerin  cdd'Cream  soap. — Melt  25  ponnds  of  cocoanut-oil, 
25  poumls  of  tallow,  8  pounds  of  castor-oil,  and  2  pounds  of 
crude  palm-oil,  heat  to  167°  F.,  and  dissolve  in  the  mass  15 
pounds  of  scraps  of  white  or  yellow  cocoanut-oil  soap.  Then 
stir  in  30  pounds  of  lye  of  36°  B.  until  the  soap-mass  becomes 
thick,  and  add  1  pound  of  glycerin  and  8  ounces  of  spermaceti, 
the  last  previously  heated  to  167°  F.  Now  cover  the  soap,  and 
after  allowing  it  to  rest  for  half  an  hour  crutch  thoroughly. 
After  again  resting  for  \\  hours  a  thorough  combination  will  be 
established,  which  is  perfected  by  a  steam  or  water-bath. 

A  clear  yellow  solid  soap  having  the  appearance  of  a  smooth 
yellow  wax-soap  is  obtained  in  this  manner.  After  allowing  it 
to  cool  somewhat  it  is  brought  into  the  frames  and  perfumed  with 
cassia-oil  \\  ounces,  cinnamon-oil  5  drachms,  oil  of  cloves  2 
ounces,  oil  of  lavender  3J  ounces,  tincture  of  benzoin  3i  ounces, 
oil  of  bergamot  \\  ounces,  oil  of  winter-green  14  drachms,  and 
tincture  of  musk  3  J  ounces. 

Millefleurs-^oap. — Saponify  12|  pounds  each  of  cocoanut-oil 
and  olive-oil  and  25  pounds  of  tallow  with  25  pounds  of  caustic 
soda  lye  of  40°  B.,  and  perfume  with  bergamot-oil  IJ  ounces, 
oils  of  cloves  and  of  lavender  each  1 J  ounces,  oils  of  cassia  and 
of  thyme  each  11  drachms,  and  oil  of  neroli  5  drachms. 

Musk'SOiip, — Saponify  40  pounds  of  cocoanut-oil  with  20 
pounds  of  caustic  soda  lye  of  40°  B.  Perfume  with  3i  ounces 
of  tincture  of  musk,  2  ounces  of  oil  of  Ixirgamot,  and  1  \  ounces 
of  oil  of  lemon. 

Omnihm-soap, — Cocoanut-oil  200  ponnds,  lye  of  20°  B.  275 
pounds,  common  salt  and  potash  each  1 5  pounds.  Perfume  with 
oil  of  mirbane. 

Rme-Hocip. — Saponify  40  pounds  of  cocoanut-oil  with  20  pounds 
of  soda  lye  of  40°  B.,  color  with  vermilion,  and  perfume  with 
bergamot-oil  2\  ounces,  geranium-oil  2 J  ounces,  and  German 
rose-oil  10  drachms. 

Vanilla-soap. — Cocoanut-oil  60  pounds,  lard  30  pounds,  crude 
palm-oil  10  pounds,  pulverized  cocoa  12  pounds,  caustic  soda  lye 
of  39°  B.  52  pounds.  Perfume  with  vanilla  IJ  ounces,  balsam 
of  Pern  17^  ounces,  oil  of  lavender  3  ounces,  and  tincture  of 
rausk  1^  ounces. 
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VaniUa-aoap  (superfine). — Xiard  with  vanilla  30  pounds^  oooda 
butter  10  pounds^  |)aIm-oil  10  pounds,  caustic  Ije  of  36°  R  2$ 
]>ound8,  .wax  2  pounds,  starch  2  pounds.  Perfume  with  tincture 
of  vanilla  4  ounces,  tincture  of  musk  2  ounces,  tincture  of  amber- 
gris 2  ounces,  and  oil  of  rose  J  ounce. 

I^ard  with  vanilla  is  prepared  by  adding  the  vanilla  to  the 
laiYl  (1  ounce  to  the  pound),  keeping  it  at  a  moderate  heat  for 
some  days,  straining,  etc. 

Mold-soap. — G»^  pounds  of  cocoanut-oil  and  3  pounds  of  crude 
])ahu-oil  are  melted,  cooled  to  108.5^  F.,  strained,  and  colored 
with  2}^  ounces  of  vermilion.  Then  introduce  into  the  fat 
through  a  hair-sieve,  with  constant  stirring,  4  pounds  of  pulver- 
ized orris-root,  1  pound  of  pulverized  orange-peel,  and  J  pound 
of  pulverized  benzoin.  When  all  the  powder  is  dissolved,  sapour 
ify  the  mass  with  34  pounds  of  soda  lye  of  38°  B.  and  perfume 
with  lavender-oil  2  J  ounces,  bei^mot^oil  2  J  ounces,  oils  of  cassia 
and  of  cloves,  each  li  ounces,  and  tincture  of  musk  2  ounces. 
The  soap  need  not  be  colored,  it  naturally  being  of  a  beautiful 
brown  color. 

Violet-Hoap  (Etif/Ush). — Tallow  30  jjoirnds,  cocoanut-oil  30 
]M)nn<ls,  caustic  soda  lye  of  40°  B.  30  ixnuuls,  carlwnated  potash 
J\ (*  of  30°  H.  1  j>ound,  pulverized  orris-root  4.f  pounds,  storax 
H  ]>ounds,  i)ulverize(l  orange-peel  1  pound.  Perfiime :  Sambul-* 
root*  31  oune(»s,  musk  2]  drachms,  siijrar  color  1  ounce,  oil  of 
sassiifras  8  dmclims,  oil  of  berg-amot  3  ouncvs,  oil  of  lavender  8 
ounces,  oil  of  oranj^o  8  drachms. 

The  pulverize<l  orris-root  and  orange- i)eel  are  sifted  into  the 
iat,  and  the  storax,  previously  dissolve<l  in  some  hot  fat,  is  then 
addtnl.  Tlu*  musk  is  triturated  with  some  sugar,  and  the  sugar 
'  color,  ])reviously  mixed  with  4  J  ounces  of  water,  added.  The 
jxTfumod  color  is  j)oured  into  the  lye.  The  fat  is  then  allowed 
to  cool  to  88-  F.  and  the  Ive  heateil  to  (>8°  F. 

The  soap  is  not  immediately  brown,  the  color  as  well  as  the 
aromatic  odor  being  brought  out  only  after  storing  for  some  time. 

WiiifL^or-scKij)  (hnwn). — Tallow,  c(K'oanut-oil,  and  soila  lye  of 
37^  B.,  each  oO  pounds,  potash  solution  of  15^^  B.  4  pounds. 
Perfume  with  eassia-oil   Tj   ounces,  oils  of  cumin,  cloves,  and 

*  Thf  rcM't  of  an  iiTiilH'lIifurous  plant,  Kuryangium  SamhuL 
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lavender,  each  1^  ounces,  oil  of  thyme  1  ounce,  and  neroli  petit 
grain  IJ  ounces,  and  color  with  IJ  ounces  of  HesseFs  leather- 
brown  dissolved  in  boiling  water. 

Windsor-soap  (irhite), — Saponify  20  pounds  each  of  tallow  and 
cocoanut-oil  with  20  pounds  of  caustic  soda  lye  of  38°  B.,  and 
perfume  with  lavender-oil  4  ounces,  oil  of  cumin  4^^  ouncc»s,  cit- 
ronella-oil  14  drachms,  fennel-oil  11  drachms,  and  cassia-oil  3i 
ounces. 

ToUd-Hoaps  by  remelfinf/. — In  England  the  manufacture  of 
toilet-soaps  forms  a  special  branch  of  industry.  The  manufac- 
turer, or,  to  use  a  trade  term,  the  remelter  purchases  the  various 
soaps  in  their  raw  state  from  the  soap-maker  ;  these  he  mixes  by 
remelting,  and  then  perfumes  and  colors  them  according  to  the 
soap  to  be  produced.  The  remelter  does  not  confine  himself  to 
two  or  thre6  varieties  of  soaj>s,  but  uses  more  than  eight,  mixing 
thr^  or  four  for  tlie  different  toilet-soaps. 

These  soaps  are  j>re])ared  from  various  fats  and  are  known  as 

TalloW'Soap, — This  is  a  pure,  solid,  neutral  soap  prepared  from 
fine  tallow  and  pure  caustic  soda  lye. 

Oii'Hoap,  as  made  in  England,  is  a  combination  of  olive-oil 
and  (^jiustic  soda  lye  boiled  to  gniin  upon  several  waters  and 
ground.  It  is  very  hard,  contains  but  little  water,  and  is  of  a 
greciuish  color. 

Cadilc-HOfip^  as  imported  from  Spain,  is  also  prepared  from 
olive-oil  and  caustic  soda  lye,  but  is  colored  with  sulphate  of 
iron.  The  solution  of  this  salt  being  added  to  the  soap  after  it  is 
man u fact unnl,  it  is  decomposed  by  the  alkali  present  and  ferrous 
oxide  is  diffused  through  the  soap,  giving  it  a  black,  marbled 
appearance.  When  the  soap  is  (Hit  up  into  bars  the  ferric  oxide 
passes  by  absorption  of  oxygen  into  peroxide;  hence  a  section  of 
Ca^^tile  soa]>  shows  the  ouUu*  edge  red-marbled,  while  the  interior 
is  black-marbled.  Some  Castile-soap  is  not  artificially  colored, 
but  the  marbling  is  produceil  by  the  use  of  barilla  soda  contain- 
ing ferrous  sulphide. 

Palm-soap. — This  soap  was  formerly  boiled  to  grain,  but  is  at 
present  boiled  to  paste,  crude  palm-oil  and  soda  lye  of  about  24^ 
B.  being  generally  used.  Yield  220  to  225  per  cent.  It  is  gen- 
erally used  for  filled  toilet-soaps.     The  odoriferous  principle  of 
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palm-oil,  re^iiiblin<;  that  from  orris-rooty  remains  intaet  -in-Jkbe. 
[iroscnce  of  an  alkali,  the  soap  retaining  the  odor  of  the  oil. 

Vt'ffotr-k*Hip  is  a  cor<xumt-oil  goap  with  20  per  cent,  of  crude 
palm-oil  and  10  per  cent,  of  resin. 

^ff^rine'4^onp. — Th(»n«rh  the  preceding  soap  is  of  little  N'alae, 
this  is  still  less  so,  as  it  is  lx)ile<l  from  cocoannt-oil  and  soda  lye, 
(r()lr»n»d  yellow  with  more  or  less  palm-oil,  and  is  made  to  yield 
4(K)  to  ')(H)  jHT  (»t»nt.  It  contains  besides  a  great  exc^ess  of  alkali 
and  miKrh  wat<*r  in  combination. 

Wliitr  fif/-iio(ip. — Under  this.  |>eculiar  name  is  understood  in 
Kn^land  a  soft  s<>ap  prepaivd  from  olive-oil  and  potash,  which 
has  s(;ldom  a  fine,  clear,  and  transparent  appearance.  The  stijKm- 
ificiition  is  in  most  «i.sc»s  defective  and  incorrect,  the  soap  either 
containint;  free,  anc«)mbined  oil  or  an  excess  of  alkali.  This  Is 
also  the  case  with 

Xaplc^  soft  HiHipj  which  is  prepai"ed  from  fish-oil  (mixed  with 
T^iic^'a-oil)  and  potash. 

The  above  saips  conatitnte  the  l)ase  of  all  the, perfumed  toilet- 
soap-,  which  are  mixtnl  and  remelttnl  in  the  following  manner: — 

The  l)ar-soa[)  is  first  cut  into  thin  slabs  by  a  win.»  in  the  usual 
injMiiKT  or  convtTted  into  shavings.  This  ctmimiiiution  is  abso- 
lute! v  no('<'ssarv,  becaust*  it  w<»uld  lx»  difficult  to  melt  a  bar  as  a 
wliolf,  soap  being  a  bail  comluctor  of  Imit.  For  remeltinir  kettU^ 
of  various  sizes,  holding  from  .*iO  to  .*»()()()  ]>onnds,  are  used,  and 
an*  heated  either  bv  a  ."-tcuun- jacket  or  a  water-bath. 

Fig.  7()  shows  an  improvetl  kettle,  for  rendering  and  refining 
toilet  soaj),  which  is  niannfaetured  by  H.  W.  Dopp  &  Son,  of 
Untfalo,  N.  Y.  It  is  a  seamless,  steani-jaekete<l  kettle,  providtnl 
with  an  agitator  so  I'unstrueted  that  it  ean  1k»  easilv  remov(M.l 
from  the  kettle  and  swnn<r  out  of  th<^  wav  when  no  airitator  is 
re(juire<l,  or  for  cleaning  the  maehine. 

A  is  an  upright  provided  with  a  raek  serewcnl  into  a  bracket 
ea<t  on  the  kettle.  A  piin'on,  operated  by  a  hand-wheel,  A', 
cntraires  with  this  rack,  an<l  thus  the  airitator  eiui  readilv  Ik* 
niised  out  of  the  kettle.  On  rca<-hing  the  top,  it  ean  1h»  swung 
to  one  side  out  t»l'  the  wav,  and  thi*  kettle  can  Ik*  ust^l  for  boiling 
and  all  purposes  to  which  a  .>tea in- jacket  kettle  etni  lx>  put.  The 
agitator    is   on    the   same    principle   as   the   remelting  crutcher, 
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maaufactiuKnl  by  llie>  sume  firm,  und  dcsoribetl  fnrtlier  uii,  It 
consists  «f  a  conveyor-acrew,  D.  Mumiuntled  by  a  tyiindrical 
t*tfing,  C  By  lixweiiuig  a  set-ecnew,  the  eorivcyor-scn-w  D  can 
!«■  withdrawn,  and  the  wliole  machine  ran  be  oleanwl  verj"  cusily. 
Uraii  lie  run  by  Lund  or  i>ower. 


;he  a^talor  can  w)  i-eiuiily  be  taken  apart  and  tbwroiighJy 

l.jind  tbt^  iimuhiiic  bas  all  the  nL>(.<<le<l  facilities  for  healing 

;  tJie  mius  by  rtiiiiiing  cold  water  tbrongb  the  jaeket, 

(  kettle  16  very  nscthl  to  sua|)-niakers  who  make  fancy  toilet 

Fig.  7"   fihuwa   a  reniclting  oriiteber,  with  on^iie  attachod, 

miifiictun'd  by  H.  \V.  \\i\t\i  &  Smi,  of  Biillalo,  X.  Y.,  and  Fig. 
c  same  criitfber  without  engine. 

The  steuiu-jaisket  and  inner  sli^I  are  ttust  in  one  piece,  having 
k  nnmljer  of  staye  betwet^n  the  inner  and  outer  shell,  the  vame  as 

,  the  jaekett-d,  seamless  ^tciim -kettle  (Fig.  7(i);  hnt  the  re- 
leltiag  kettle  hii^  a  large  outlet  in  the  c-eutre  of  the  bottom  fur 
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s<wip  up,  and  dumping  it  nvcr  tlie  top  of  tlie  msing  surrounding 
ihe  screw,  and  the.  iwntrifngal  tbree  forces  it  out  of,  or  tlintugli 
the  upcD  i^ta(¥H  left  lH.'twt>cii  tlif  pip*-?.  The  lai^  scmps  art? 
(.■arricfl  up,  and  are  wwlged  in  l>ctwwn  tho  open  ports,  if  wo  nmj- 
so  call  them,  at  the  upper  end  of  tlie  radiator  (Fig,  77).  Thr 
nin^tant  motion  of  the  screw  shears  the  pieoes  off;  and  thns,  in 
a  comparatively  slmrt  time,  the  lai^geHi  srrape  arc  completely  cut 
lip.  tinH  the  irhole  kettle  fait  <tf  map  iri'lt  be  IhoroughH^  melted  ami 
tTiifched  rfadi/  /or  /nimini/.  It  rihonld  lie  observed  that  the 
tninsiferriug  of  the  soap   into  a  cruloher,  after   remelting  thi* 


Me,  is  here  overforao,  and  the  hm  ofniafioiiK  aiejinmhed  m  one 

Z  to  tlieo]x'D  .sjHU^ps  left  IietMCtn  the  pipes  composing  th^ 

Piator.  there  i>*  no  splashing  of  the  ^oap,  soapine,  olivine,  etc., 

)|plever,  as  in  ntlur  niii'liiiies,  however  feat  tlie  conveyor-screw 
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itj  work(.tl,  Mui»t.  gteani  may  be  passed  at  will  through  the  t^U] 
Bcra^M,  etc;,  to  moietcn  them  if  newsssary.  Fitrthermore,  if  <i 
i)ire<l,  colli  Witter  may  be  pacised  into  tbe  jacket  and  radiator 
facilitate  the  cooling  cif  tlie  soap.  The  conveyor-screw  is  wurle 
with  a  belt  and  pulley  driven  by  power,  and  sliould  make  abo 
130  turns  jwr  minnt^.  The  ojnveyor -screw  may  be  worked  ft 
ward  or  IjacUwaril  by  merely  shifting  the  elutcli  that  driv^  t 
bevt'I  gearing  (Fig.  78). 

The   mainline   is  a   t^nap   remeiter  as  well   as  a  mixer  t 
cniteher,  and  is  especially  adapted  for  making  cold  soaps, 
fine  grade  of  toilet  «>ap,  equal  to  milled  amp,  can  be  made  wi 
it  in  from  five  to  ten  hours,  and  at  less  tlian  one-fourth  the  c 

The  kettle  should  lie  set  up  suffieiently  elevated,  bo  tba^ 
soap-frame  can  be  cooveiiicntly  placed  iui<lcrDcath.  This 
be  done  either  by  placing  the  kettle  on  a  platform  of  destr 
height,  if  the  height  of  the  room  permits,  or  by  sui^pcitding 
•  through  llie  floor  above  the  one  ou  wfiicli  the  soup  is  frnnifl 
When  tlie  latter  way  is  ohoi%n,  the  kettle  may  either  rest  < 
ftiur  side-lugs  upon  the  floor,  or  it  may  rest  on  its  top  rim 
flange,  so  that  it  is  but  little  raised  atnive  tbe  floor.  Be  f 
eular  that  tbe  kettle  is  set  level.  It  isf  ad\isable  to  n.sc  a  -i-h 
ImjU,  and  also  to  put  a  steam-gauge  in  front  of  the  kettle, 
which  purpose  will  be  found  a  ^-iiu'h  gas-piiw?  hole  in  T,  bctwi 
valves  B  and  C  Valve  B  admits  steam  to  tbe  inner  cylind 
from  which  it  may  be  admitted  to  the  jacket  by  valve  />.  A\ni 
valve  D  is  closed,  the  jacket  iloes  not  receive  steam,  but  only 
water  of  condensation  from  tlie  inner  tyliudcr.  Valve  Cis 
the  escape  of  hot  water  when  the  machine  is  used  for  coolii 
Valve  i-' admits  steam  to  the  jet-coil  used  for  passing  moist  &t 
through  tlie  dry  scrap  to  replace  water  that  has  evaporated, 
the  two  one-inch  holes  in  bottom,  one  is  for  the  escape  or  waste  pi| 
the  other  for  the  introduction  of  cold  water  for  cooling  purposes. 
The  lx>nt  g-incli  pipe  with  air  cock  is  to  be  screwed  into  the  cor- 
responding hole  in  the  jacket.  It  lias  a  branch  for  a  stcam- 
gauge  if  thought  desirable.  The  small  oil-tnl>e  and  funnel  e 
to  l>e  attached  to  the  outlet  valve,  as  shown  in  cut.  If  tbe  t 
water  arrangement  is  not  desired,  one  hole  can  be  plugged  i 
Two  scniicircular  wooden  covers  should  be  made  to  fit  tbe 
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of  the  kettle.  Arrange  the  handle  N,  so  that  it  comes  to  a  stop 
when  entirely  open,  and  let  it  also  come  to  a  stop  when  it  is 
entirely  shut,  lapping  equally  over  the  outlets.  There  will  be 
found  two  |-inch  tapped  holes  at  the  side  of  the  bolts  at  the  bot- 
tom of  the  kettle;  also  two  §-inch  studs ;  which  are  to  be  screwed 
in  to  fill  the  holes.  This  will  set  the  valve  at  its  proper  place, 
when  the  handle  N  is  placed  in  between. 

In  using  the  kettle,  fill  it  well  up  with  soap-scraps ;  turn  on 
the  steam,  from  5  to  20  pounds  steam  pressure  in  the  inner 
Cylinder  is  best  adapted  for  remelting;  too  high  pressure  may, 
perhaps,  scorch  the  soap.  Put  on  the  wooden  covers,  and  turn 
on  the  live  steam  from  steam-jet  coil  by  valve  F.  If  desired,  the 
jacket  may  be  cut  off  from  steam  supply  by  closing  valve  D,  or 
only  as  much  steam  as  is  desired  may  be  used.  For  this  pur- 
pose the  steam-gauge,  in  communication  with  jacket,  is  to  be 
attached.  For  some  soaps  this  will  be  necessary,  as  they  are  apt 
to  become  spongy  when  lying  too  long  in  the  hot  jacket.  The 
kettle  should  be  covered  during  the  time  that  live  steam  is  intro- 
duced into  the  scraps,  and  so  long  as  the  crutcher  is  not  running; 
thus  the  soap  will  Iwcome  more  thoroughly  moistened,  and  no 
steam  be  thrown  into  the  room.  In  about  fifteen  to  twenty 
minutes,  the  soap  will  be  well  melted  down  :  fill  up  again  with 
more  scraps.  After  a  comparatively  short  time,  the  covers  may 
be  removed,  and  the  crutcher  set  in  motion  for  a  few  minutes,  so 
as  to  mix  the  melted  and  the  unnielted  soap  somewhat.  Stop 
the  crutcher,  and  replace  the  covers,  and  let  the  st(»am  and  the 
heat  of  the  jacket,  etc.  do  its  work  sufficiently,  so  that  the  scraps 
M'ill  be  almost  melted,  before  attempting  to  finish  the  work  by 
cnitching.  When  soap  is  cndched  too  much  or  too  lortg^  and,  also^ 
when  crutched  while  too  thick,  it  mill  become  frothy  and  niri/.  To 
avoid  this,  soap  must  never  be  crutched  longer  than  necessary ;  it 
is  also  necessary  that  the  water  lost  from  the  soap  since  first 
made  be  added  again  to  the  same  by  the  application  of  moist 
deam.  In  order  to  obtain  the  best  results  in  remelting,  different 
qualities  of  soap-scraps  may  require  a  diflFerent  temj)erature  or 
pressure  in  the  inner  cylinder  and  jacket  of  the  remelter;  the 
steam-gauge  will  always  tell  how  that  stands.  (Little  pressure, 
less  heat ;    greater  pressure,  more   heat,  etc.)      Any  man  with 
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common  skill  and  good  will  will  soon  master  the  perfect"  use  of 
the  apparatus.  It  nmst  not  be  expected  that  soap-scraps/ alter 
being  remelted,  will  turn  out  precisely  the  same  as  the  flew  bim^ 
(from  which  the  scraps  were  taken)  when  first  made.  It  matt 
be  remembered  tliat  soaps,  or  the  scraps  therefrom,  are  nnder^ 
going  a  constant  chemicsil  change,  in  the  course  of  time/in  thdf 
ap]x?arance,  color,  etc. — one  quality  of  soap  more,  another  less; 
Practical  soai>-maker8  who  have  been  using  remeltcrs  for  years 
advivse  that,  in  onler  to  obtain  just  the  desired  result  in  appear- 
ance, etc.  of  the  remelted  soaps,  a  little  filling  of  some  kind  or 
another  be  added.  When  ^he  soap-scraps  in  progress  of  re- 
melting  have  reached  that  point  that,  if  the  unmelted  scraps  be 
worked  ai\4  mixed  with  the  melted  liquid  soap,. a  soap  will  be 
turned  out  as  thidk  and  no  thicker  than  ^ew  made  soap,  then 
the  moist  steam  mav  be  turned  oiT,  and  the  cruteher  set  in  motion. 
Crutch  the  soap  as  long  as  is  requireil  to  ^effect  a  petfect  mixing, 
hut  no  lonf/cr. 

To  make  a  toiiet-soap -equal  to  milled  soap,  introduce  the 
Kotip-scmjxs  and  cuttings  into  the  machine,  turn  on  the  steam, 
pnM^tHMl  as  Ix'forc,  but  fh  not  use  moist  steam,  as  the  object  is  to 
drv  the  soaj),  and  run  the  conveyor-screw  slowly.  In  five  to  ten 
hours  can  thus  be  pnKluccd  a  soap  in  evorj*  respect  equal  to  a 
milled  soap  at  loss  than  one-fourth  the  cost.  The  bevel  gearing 
of  th(^  driving  shaft  is  to  be  nvcracd,  by  shifting  the  clutch  of  the 
gctiring,  b(*f()n>  the  finisheil  soap  is  lot  out  through  the  bottom 
valve.  The  reversing  makes  the  screw  run  in  the  contmry  way, 
and  thus  will  fniTo  the  soa}>  down  through  the  bottom  of  the 
kettl(\  JU'lorc  reversing  the  gf^aring  always  stop  the  cruteher, 
(>lher\N  ise  yvn  will  bo  s«n*e  to  break  the  gearing.  When  discharg- 
iiiir  the  soap  run  the  o»nveyor-screw  iKiekwaixls  and  at  a  slow 
spetnl ;  in  this  way  the  soap  will  be  turned  out  (piickcr.  To  run 
at  slow  speed  shift  the  lx»lt  only  partly  on  to  the  fast  pulley.  In 
this  way  almost  any  speed  from  full  sjkhxI  to  nothing  can  be  se- 
cured. Should  the  soap  \ye  found  too  hot,  turn  on  the  cold 
water  while  the  r-niteher  is  working.  When  cold  water  is  turned 
on  the  steam  supply  nuist  first  l)e  tununl  oif. 

\\v  esjMH'ially  eaivful  not  to  negloct  to  oil  the  bevel  gearing  and 
the  journals  tlu^reof;  if  running  dry,  they  will  soon  wear,  and  it 
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will  require  more  power  to  run  the  erntclier,  M'hen  steam  is 
mme<l  on  be  sure  ant!  have  the  cotnleiised-woter  discharge-valve 
at  tlje  boMom  of  the  steam-jaeket  jiartiaUy  open,  so  that  a  little 
steam  will  007*  out  with  the  discharjje- water.  When  the  npira- 
ratiie  is  tM>t  ui^,  have  the  (■ondenswi- water  discharge- valve  rn- 
tireiji  upon  to  avoid  water  eollcctiiig  in  the  jneket  in  case  the 
Meinu-valve  be  leaky.     Should  water  collect,  it  might  freesse  iii 


SWam-Juekct  RemBllcr. 


jointer  and  thus  dct^troy  tlie  jacket  and  the  kettle.     On  lii-Ht  tnrn- 
[  oti  steam  open  valve  D  and  air-cryek  of  jacket  tn  get  rid  of 
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air,     Afler  all  the  atr  is  out  valve  D  mutit  be  clusecl,  if  iio  Rteai 
IB  wanted  ia  jaukel.     Afler  using  tlie  machine  and  before  it <■ 
cold,  blow  out  jet-coil  bv  opening  valve  F;  otherwise  soap  ii 
etolidify  io  the  coil  and  give  trouble  on  next  usiug  the  machiniiil 

A  coDveoieDt  fonu  of  a  steani-jauketi^d  ki'ttlu  for  reiufUiq 
soap  is  shown  in  Fig.  79.  It  is  provided  with  a  tilting  armngl 
meat  and  itsts  bv  means  of  two  pivots  upon  a  ca*t-iron  fraa 
secwred  by  screws  to  a  heavy  cast-iron  base-plate.  The  s 
admitted  by  means  of  a  stuffing-box  through  one  of  the  pivol 
and  by  turning  the  crank  even  the  heaviest  kettle  can  be  readij 
tiittxl  and  etiiptifd  without  unscrewing  the  steam-pipe  or  ii 
rupting  tlie  admission  of  steam. 

Whitakor'.s  [Hitent  remelt^r  with  continnotis  coils  of  stean]-pi[ 
is  shown  in  Fig.  80.     It  can  be  used  for  remelting  soape  to  t 


WhlUkcr's  Bemclter. 


coiiverte<l  into  toilet-soaps  and  for  rcraelting  scraps,  «*[)ecially 
stmps  hlleil  with  wiUcr-glass,  sal  soda,  and  other  >ub-tanecs. 


MANUFACTURE  OP  TOILET  SOAPS,   ETC.  487 

remelting  such  scraps  by  the  boiling  process  all  the  filling  would 
be  lost,  which  with  the  immense  quantity  of  filled  soap  manu- 
&etured  at  the  present  time  would  prove  quite  a  loss.  The  fol- 
lowing is  a  description  of  the  above  machine :  A,  wrought-iron 
cylinder  with  dishing-bottom  ;  5,  coil  of  continuous  steam-pipe ; 
C,  horizontal  scroll-pipe  connecting  with  the  upright  pipe ;  Z), 
wire  diaphragm  which  serves  to  separate  the  soap ;  J?,  gate  for 
discharging  soap;  Fy  small  pipe  for  admitting  direct  steam 
through  perforations  into  the  body  of  the  soap;  K,  inlet-pipe 
and  valve  for  direct  steam  ;  7,  inlet-pipe ;  and  /,  discharge- valve 
for  condensed  steam ;  HHy  floor  of  building;  G,  spout  for  run- 
ning in  the  scrap. 

For  use  fill  the  remelter  with  the  soap,  put  on  the  cover,  close 
the  bottom  slide,  and  let  on  the  open  steam  until  the  soap  begins 
to  melt,  which  will  dc|>end  upon  the  dryness  of  the  soap.  When 
sufficiently  melted  shut  off  the  open  steam ;  open  the  bottom  to 
drain  off  the  condensed  steam.  Then  let  on  the  steam  through 
the  coils  and  put  the  frames  in  place  to  catch  the  melted  soap. 
When  in  the  frames  stir  well  when  half  full,  and  also  when  full, 
in  order  to  insure  a  uniform  soap. 

This  machine  will  hold  about  1000  pounds  of  soap  and  can  be 
used  six  or  eight  times  a  day. 

In  remelting  stock-soaps  the  shavings  are  put  into  the  kettle 
by  degrees,  or  what  is  technically  called  "rounds,"  i,  e,,  the 
shavings  are  placed  perpendicularly  all  round  the  side  of  the  ket- 
tle, a  little  water  being  added  at  the  same  time,  the  steam  of 
which  assists  the  melting.  The  kettle  being  covered  up,  in  about 
half  an  hour  the  soap  will  have  melted.  Another  round  is  then 
introduced  and  so  continued  until  the  entire  lot  of  soap  is  melted. 
The  more  water  the  soap  contains  the  easier  it  is  molted  ;  hence 
marine-soap  or  yellow-soap  will  melt  in  about  half  the  time  re- 
quired for  curd-soap. 

When  different  soaps  are  being  remelted  to  form  one  kind  of 
toilet-«oap,  the  various  soaps  are  to  he  put  into  the  kettle  in 
alternate  rounds.  As  the  soap  melts  it  is  mixed  and  lumps  are 
broken  up  by  crutch ing.  When  the  soap  is  all  melted  it  is  col- 
ored, if  required,  the  perfume  added,  and  after  mixing  the  whole 
thoroughly  by  crutching,  it  is  brought  into  the  frames,  the  sec- 
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tions  of  which  are  frequently  made  of  the  width'  of  tlM  inteDdd 
bar  of  soap.  '       - 

Alniond-Boap. — White  tallow  curd-soap  100  pounds;  oil-soap 
and  cocoanut-oil  soap,  each  14  pounds,  oil  of  bitter  almonds  26 
ounces,  oils  of  cloves  and  caraway,  each  8  ounces,  or  instead  of 
the  latter,  rose-oil  J  ounce. 

It  is  best  first  to  melt  one-half  of  the  tallow-60fq>,  then  the 
other  two  soaps,  ami  when  they  are  melted  add  the  other  half  of 
the  tallow-soap,  and  finally  the  perfume.  By  substituting  nitro- 
benzole  (esscncn^  of  mirbano)  for  all  or  a  portion  of  the  oil  of  bitter 
almonds,  a  chcai)er  soap  of  not  as  fine  a  quality  is  obtained. 

Camphor-soiip, — Tallow  curd-soap  100  pounds,  oil  of  rosemary 
4J  pounds,  camphor  4J  pounds. 

Rc<luce  the  camphor  to  powder  by  triturating  it  with  some 
almond-oil,  then  sift  it.  When  the  soap  is  ready  to  be  brought 
into  the  frame  add  the  camphor  and  rosemary-oil,  with  vigorous 
crutching. 

Ilauei/'Soap. — Best  yoUow-soap  50  pounds^  fig-soap  7  pounds, 
oil  of  citronella  1 1  pounds,  saffron  1  ounce«, 

PumlcC'fioap, — White  tallow  curd-soap  10  pounds,  cocoanut-oil 
soap  3  pounds,  finely-pulverizeil  pumice-stone  14  pounds,  French 
lavender-oil  2  ounces,  oil  of  geranium  1  ounce. 

Sdiiff'Soap, — White  tallow  curd-soap  and  cocoanut-oil  soap, 
each  7  pounds,  fine  quartz  sand  28  pounds,  oils  of  thyme,  cassia, 
caraway,  and  French  lavender,  each  1  ounce. 

mndsor^o((p  [old  browu), — Tliis  ])opular  soap  is  made  in  the 
following  manner :  Convert  50  pounds  each  of  palm-soap  an<l 
half  palm-soap  into  shavings  and  spread  upon  sheets  of  stmng 
pa})er  to  dry  ;  when  dry  melt  in  a  water-hath  with  a  small  iK)r- 
tion  of  an  aromatic  water,  and  when  it  is  hard  enough  cut  into 
shavings  as  Ix^fore,  drying  it  again  and  remelting  and  adding 
sugar  color.  After  the  third  ojwration  add  the  following  j)erfume 
for  the  100  pounds:  Oil  of  bcrgamot  4  ounces,  oils  of  caraway 
and  cassia,  etich  2  ounces,  lavender  8  ounces,  cloves  and*  petit 
grain,  each  1  ounce. 

Brown  Windsor-soap  owes  its  fine  emollient  pmperties  t^)  the 
amount  of  labor  employed  in  its  manufacture,  for  it  is  neeiUess  to 
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say  that  the  more  soap  is  worked  and  handled  and  melted  and 
remelted  the  better  it  beeomes. 

M^ndftorsoap  (brown). — White  tallow  cnrd-soap  75  pounds, 
coeoanut-oil  soap,  yellow-soap,  and  oil-soap,  each  25  pounds. 
Perfume  with  oils  of  caraway,  thyme,  cassia,  petit  grain,  cloves, 
and  French  lavender,  each  2  ounces,  and  color  with  J  pint  sugar 
color. 

Windsor-soap  (white), — White  tallow  curd-soap  100  pounds, 
cocoanut-oil  soap  21  pounds,  oil-soap  14  pounds.  Perfume  with 
oils  of  caraway,  thyme,  and  rosemary,  each  26  ounces,  oils  of 
cassia  and  cloves,  each  4J  ounces. 

French  sj/stem  of  making  toiiet-soaps  or  miUed-nocips, — These  are 
the  best  and  finest  toilet-soaps,  hence  it  is  of  great  importance 
that  the  so-called  stock-soaps  used  in  their  preparation  should  be 
made  from  fresh  and  pure  materials  and  contain  no  incompletely 
saponified  fats,  which  would  exert  an  injurious  eflFect  upon  their 
durability.  They  must,  therefore,  be  Gainfully  saponified,  salted 
out,  boiled  clear,  and  ground,  which  will  be  briefly  described 
further  on.  Stock-soaps,  if  allowed  to  remain  too  long  in  blocks 
after  being  taken  from  the  frames,  readily  turn  rancid ;  hence 
they  should  be  cut  into  bars  as  soon  as  possible,  and  these  dried 
in  the  air  or  the  drying-room. 

The  first  operation  is  to  "strip"  the  stock-soap,  /.  e,,  to  cut  it 
up  into  strips  or  sliavings.  This  may  be  done  either  by  hand, 
which  is  rather  a  primitive  way,  though  suitable  and  economical 
for  small  lots  of  soap,  or  by  a  machine  called  a  chipper  or 
stripper. 

The  tools  requirci^l  for  working  by  hand  consist  of  an  onlinary 
carpenter's  plane  and  a  good  marble  mortar  and  pock-wood 
pestle.  Each  end  of  the  plane  should  be  provided  with  a  contri- 
vance, so  that  when  placed  over  the  mortar  it  remains  firm  and  is 
not  easily  moved  by  the  parallel  pressure  of  the  soap  against  the 
projecting  blade. 

The  operation  commences  by  weighing  off  determined  quanti- 
ties of  the  soap  that  is  to  be  cut  up  and  perfumed.  The  plane  is 
then  laid  upside  down  across  the  mortar  and  the  bar  of  soap 
pushed  across  the  plane  until  it  is  reduced  to  fine  shavings. 
Soap  as  generally  received  from  the  soap-maker  is  in  proper  con- 
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dition  for  thus  working  ;  liut  if  it  has  been  in  stock  amy  time  it  is 
apt  to  become  ti>o  liartl,  ami  after  havinfi  l»cen  L-onverted  into 
nliavings  miint  be  Hpriiiklcil  with  aonie  distilled  water  aud  allir 
to  slaiul  1.5  to  24  houre  to  give  tlie  shavings  time  to  absorb 
water  before  the  jwrfiime  is  added. 

AAer  detemiining  the  size  the  cakes  of  soap  are  to  be.  wl 
tliej-  are  to  sell  for,  and  what  they  are  to  coat,  the  maker 
mcnAiir^  out  hi.t  {>erfum9. 

The  soap  being  in  proper  pondition  in  regani  to  moisture, 
is  now  to  have  the  perfume  well  stirred  into  it.     This  is  done 
working  it  thoroughly  witli  the  (wstld  for  a  few  hours,  when 
soap  is  generally  expected  to  be  free  from  streak:<  and  of  tiuifoi 
consistency. 

The  soap  thas  perfumed  is  then  weighed  out  in  quantiti 
required  for  tlie  tablets  and  moulded  by  the  band  into  egg-sli 
masses,  which  are  laid  separately  in  r«w8  on  a  sheet  of  vrl 
paper,  and  allowetl  to  dry  for  a  day  or  two  to  fit  thera  for 
priMs.      It  is  usual  before  placing  tlie  wikcs  In  the  pit-ss  to  di 
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tbeni  over  with  a  little  starch -pnwi I er,  or  verj'  slightly  to  oil  t^ 
mould,  to  prevent  the  soap  fnjni  adhering  to  the  letters  or  e 
bossed  work  of  the  mould. 


MABITFACTErRE  1)F  TOILET   SOAPS,    ETa 


4!ll 


For  the  preparation  of  lai^  quantities  of  toilet-soap  it  is  more 
oonvenient  and  economical  to  use  machinery. 

The  stock-floap  is  cut  into  shavii^  by  a  machine  called  a 
''stripper"  and  driven  either  by  hand  or  power. 

There  are  four  or  five  different  kinds  of  this  machine,  though 
the  essential  parts  of  all  of  them  are  one  or  two  revolving  dieks 
provided  with  four  to  six  knives  aud  a  hopper  to  contain  the  bars. 
Fig,  81  shoe's  such  a  machine  with  two  disks.  Opposite  the 
disks  is  a  hopper  or  cylinder  in  which  the  bare  of  stock-soap  to 
be  stripped  are  placed.  By  pressing  the  bars  against  the  disks, 
they  are  cnt  into  shavings  which  fall  through  slits  in  the  disks 
into  a  receptacle. 

Fig.  82  is  a  power-chipper  manufactured  by  Alfred  Houchin, 
of  Brooklyn,  N.  Y.  The  soap  is  cnt  into  bars  six  inches  square 
and,  fed  into  the  hopper  and  the  disk,  which  is  a  revolving  plane, 
converts  it  into  shavings.     The  machine  can  also  be  arranged  for 

Fig.  82; 


foot-power  by  taking  off  the  pullevs  and  placing  a  fly  wheel  in 
their  place,  which  is  connected  to  a  treadle  \\orking  the  same 
as  a  foot-lathe  or  grindstone 
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The  lat«!^l  and  ini)r4  inijirnvod  niaohiiie  for  this  piirpoee  is  ti 
automatic  s<>ap-olii|i|xii'  inuautiicturod  bv  Kfc^ans.  R»t«chra 
liros.,  of  Philadelphia.  This  chipj^r  or  stripjwr.  Fig,  83,  worbi 
with  great  iijirility,  and  in  also  adapted  for  laundry  aud  othi 
piirposre.  Tlie  plate  has  fix  knives,  winch  can  be  regulated  t 
cut   the  shavings  of  iinv  thinner  and  can  be  cliiinc*!  willi  i 


.[i-Cli1pi>pt 


In  working  it  is  ouly  noee&^ry  to  lay  the  bare  in  the  trmrj* 
kwling  to  the  knives,  as  the  luot^'hinc  feeds  tlie  .soup  uguin«t  tbl 
knives  aiitomatieully. 

After  stripping  the  soap,  the  shavings  are  freipiently  driCI 
bximewhat  and  arc  tlieri  brought  into  a  wwxlcn  Ihjx  lined  wi(| 
Kinc  or  lead.  The  proper  proportion  oC  volatile  oils  and  onloi 
ing  matter  (eswpt  when  the  -oap  is  retjuin-d  to  be  white)  i 


bvings,  color,  and  p«'rfiiiue  are  intimately  imited.  Tlie  sn.i  ■.. 
|e  mill,  fUtti,  whether  it  is  to  he  worked  by  hand  ur  gteani,  de~ 
nda  on  tlie  siw  of  the  estflblishmeiit.  Fig,  84  shnwa  n  mill 
th  three  rolU  to  be  worked  liy  Imnd.  The  roiU  are  of  hest 
mitJc    granite    finely  iK>ii.aiii?tl,     T\w    jK-rfiimed  and  coIint«i 
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i^iavtngs  arp  brought  into  the  linppcr,  and  after  jiassing  tbroti^ 
betvreeu  the  first  two  rolls  fall  upon  the  third.  A  ?craj>er  pre 
ing  againgt  the  third  roll  scrapes  off  the  wiap  which  fells  into  » 
retvptacle.  The  milled  ma*  must  be  returned  to  the  hopjierand 
again  passed  through  the  rolls  until  it  is  perfectly  honiogpiieons. 
Witli  a  inaeJiine  with  t'our  rolls,  Fig.  8-5,  this  rejteatcd  ^tassing 
of  the  niilU'd  mass  through  tlie  rolls  is  not  ivquiretl,  since  the 
operation  is  effected  hy  the  fourth  roll.   Besides,  in  large  feotoriea 


where  the  work  is  carried  on  coutinuuiialy,  two  or  three  machiiK 
may  be  placed  alongside  each  other  and  the  thorough  mixing  « 
the  mags  effected  hy  ptuising  it  miccvshivcly  through  the  niachtnea. 
The  soap-mill  manufneturod  by  Kntschuian  Bros.,  of  Philadel- 
phia, and  nihown  in  Pig.  8({,  is  constructed  ujKm  entirely  new 
patttTUb  and  principles.     The  bed  is  of  Inix-^ection  extending  tf 
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the  groaiMl  and  on  an  incline,  antl  willi  long  bearings  for  the 
slune  rollers,  which  are  miuie  from  the  best  Quiiiey  gnuiitc,  a 
material  well  a<lupte<)  fur  the  ])ur|)us(?  on  aiY-onat  of  ite  hnnlness ; 
the  sur&u}  fiuisliiiifr  triu?  and  stnootli)  yet  poruns,  go  as  to  priud 
the  soup  quickly  and  perfectly.  The  shaf^  which  extend  en- 
tirely tlirotigh  the  rollers,  are  of  steel  and  very  heavy,  so  as  to 
insure  a^ini^t  all  possibility  of  springing,  and  are  fiistened  in  the 
stone  rollers  with  a  s)teoial  device  which  rcndeis  it  impossible  for 
them  to  become  lou«c  on  the  slone.     The  gearing  and  all  the 


Fig.  S(i. 


iilif-els  are  either  nia<'hine  moulded  or  machine  cnt.  The  pulleys 
itre  of  large  diameter  and  breadth  and  capable  of  transmitting 
p  uuple  power  Ut  the  working  parts  of  tbe  machine.  The  stone 
leT^  are  automatically  adju.sted  by  a  wheel  and  worm,  which 
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niotiun  is  positive,  inHurinfi;  the  whole  length  of  the  ro 
ing  iicciiratfly  togetlier,  h_v  which  the  soap  is  ground  thorougl 
and  riipidty  and  with  the  least  possible  wear  on  the  marhin& 
The  mill  has  ii  i^jiacitv  of  2.^11  [wmids  per  hour ;  power  required, 
12  hur.w-powtT. 

Whf  n  a  lidtiKjgeDeous  mass  free  from  grains  and  streaks 
been  formed,  the  soap  is  ready  for  the  operation  known  as  "  p[ 
ting"  or  "  peloting,"  in  which  the  paste  is  snbjewtwi  to  enormi 
pressure,  sometinii-s  ilOOU  to  4000  pouiids  tu  the  square  inch,  to 
form  it  into  continuous  bars  of  any  shape  desired  from  whicli 
cakes  ma^  be  cut.     Various  machines  called   "plodders" 

Fi;.  87. 


i 


iiscti  fnr  thin  purjMt,-je.  Fig,  JH7  shows  a  plu<IdtT  workt-d  by  ham 
ill  whic'li  the  pret^sure  upon  the  soap  in  the  vertical  cylinder  i 
cH'ectLil   by  means  of  u  piston.     Tin- milled   soap  is  rammed  il 
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the  cylinder  by  means  of  a  pestle,  and  pressure  brought  to  bear 
upon  the  contents.  The  bar  (of  any  shape  desired,  round,  oval, 
or  angular),  coming  from  the  discharge  aperture,  passes  on  to  a 
table  placed  in  front  of  the  aperture,  where  it  is  cut  into  cakes. 

Another  machine  of  the  same  order  is  provided  with  a  mechan- 
ical ramming  and  cutting  apparatus.  The  milled  soap  is  simply 
poured  into  a  hopper  over  the  cylinder.  A  screw  in  the  cylinder 
eflfects  the  pressure  of  the  soap,  which,  passing  through  a  sieve 
into  the  discharge  aperture,  comes  out  in  bars  of  any  desired 
shape.  These  machines  can  be  provided  with  a  heating  appa- 
ratus (water,  gas,  or  steam)  so  as  to  polish  the  surface  of  the  bar 
leaving  the  machine. 

Figs.  88  and  89  show  a  hydraulic  plodder.  A  cast-iron  cylin- 
der serves  for  the  reception  of  the  soap-shavings.  The  lower  end 
of  this  cylinder  ends  in  a  rectangular  channel,  B^  to  which  a 
mould  (of  any  shape  the  bar  of  soap  is  to  have)  is  secured.  The 
aperture  of  the  mould  is  first  closed  by  a  plate,  P,  to  allow  of  the 
soap-shavings  brought  into  the  cylinder  b^ing  compresse<l  to  a  ^ ^i^ 

compact  mass. 

With  the  cylinder  A  is  connected  by  m^ans  of  columns  the 
water-cylinder  />,  in  which  moves  ihe  TtmwE,  The  latter  and 
the  press-ram  i^have  a  joint  piston-rod,  (?.  \ff  is  a  pump  which, 
when  set  in  motion  by  means  of  the  hand- lever  .7,  sucks  water 
from  the  reservoir  if  and  conveys  it  to  the  cylinder  i).  A  safety- 
valve,  3/,  inserted  behind,  the  delivery- valve  L  prevents  the 
water-pressure  from  exceeding  a  determined  limit.  As  the  rams 
have  to  be  forced  up  or  down  by  the  pressure  of  the  water,  the 
latter  is  distributed  in  the  box  ^V  by  means  of  a  slide  into  the 
pipes  O  and  P,  which  conduct  it  to  the  water-cylinder  i).  Thus, 
with  the  aperture  of  the  mould  closed  by  the  lid  (',  the  soap- 
shavings  are  compressed  into  .a  compact  mass  and,  after  the  re- 
moval of  C,  forced  out  as  bars. 

The  so-called  Boudineuse  plodder,  constructed  by  W.  Rivoir, 
is  intendeil  for  very  large  establishments.  The  machine  is  shown 
closed  ready  for  work  in  Fig.  90  and  open  in  Fig.  91.  The 
principal  part  of  this  machine  is  the  Archimedean  screw-shaft, 
which  possesses  a  progressive  upward  motion  and  is  surrounded 

with  a  parabolical  jacket.     By  this  and  an  arrangement  called 
32 
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Fig.  SS. 


Hydraulic  Plodder. 


.4,  cylinder;  B,  mould;  C,  lid;  D,  water-cyHndrr 
S,  piston-rod ;  II,  pump ;  •'',  band-lever ;  A',  ret 
.V,  ufct.v-valve ;  .V,  diBtributlDfr-box  ;  OP,plpe», 


:»eutloii  througb  CjtiixI'r' 
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Fig.  90. 


tiirateur"  jila<«d  on  the  aperture,  any  lieatiug  ol'  the  perlniTiwI 

8  of  &having^  Ls  impo.ssiblc  even  witli  iinintcrrupteH  working. 

■  mauipulatioD  of  cliang;ing  colors  and    the  luafe  «f  soji|t- 

.vings  and  the  entire  mechanism  of  this  phjdder  is  silopUtietl 

|i  innch  as  possible ;  it  has  a  caparity  cif  450  pounds  per  hour. 

tl'is  furnished  either  with  cone-pnlley  or  fast  and  !o<>se  pnlley. 

ITbe  "Compound  Helix  Contimions  Plo<lder,"  patciiteil  and 
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niaiiiifaefured  by  Rutsrhnian  Bros.,  of  Philadelphia,  i»  showntt 
Fig.  92,     The  iniprovcinenl  coiisiste  in  llie  ftiitiire  whcrpbv  s 
cninat  oontJnuoiisly  from  the  machine,  a  variation  from  the  it 
style  of  eharging  a  cylinder  with  poap  and  compressing  the  mst 

Fig.  82. 


rials  by  meaus  of  the  hydraulic — n  screw  or  other  pressure 
order  to  make  the  aonp  solid  before  it  can  be  run  into  a  b 
The  soap  is  charged  in  the  hopper  aud  TOiiies  cuiilinuonsly  frd 
the  opening  in  fnvnt  of  the  machine  {in  a  bar  of  any  shape  c 
sired)  perfectly  solid  and  entirely   fi-eo  from   etreake  or  otii 
defects,     Tlie  soap,  as  .so«m  as  it  passes  through  the  continiint 
plodder,  can  be  cut  and  prcssen  at  once  without  placing  on  r 
to  dry.     The  constniction  of  tlie  machine  is  ao  simple  that  skill 
labor  is  unnecessan-  to  operate  it.     It  has  a  capaci^  of  250  j 
350  pounds  per  hour,  the  power  required  being  five  horee-pow 

Sfvip-i^itfin/j  machine. — Where  tJie  plodder  is  not  providei!  wiq 
u  cntting  apparatus,  a  5|M!ciHl  machine  for  the  pnrpoiH.'  is  r«)nire 
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These  machioes  are  of  various  sizes,  and  being  entirely  con- 
structed of  iron,  are  very  durable.  The  working  table  (Fig.  9-i) 
ia  smootlily  planed.  The  horizontal  wire  moves  up  and  down 
upon  two  small  vertical  columns  by  treading  upon  the  treadle 


CuUlng  Mai'liiiie. 

nuder  the  table,  the  counter- weight  again  raising  the  wire.  A 
fthiftnhle  back-square  determines  the  length  of  the  cakes.  The 
machine  being  worked  by  a  treadle,  both  hands  are  left  free,  the 
left  pushing  the  bar  forward,  while  the  right  i-cnioves  the  (»kes. 
This  machine  requires  but  little  force,  so  that  it  can  be  run  by  a 
girl. 

Before  pressing,  the  cakes  must  be  heated  to  facilitate  the  work 
and  obtain  a  fine  impression,  and  alU'r  pressing  the  cake-s  have  to 
be  dried.  This  is  effect^^l  in  a  drying-room  heated  either  by  a 
stove  or  hot  air  (sec  page  282). 
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tSoffp-prfiuai. — The  cakes  being  siifficientlj-  (lr\',  it  is  treqan: 
tuwpwary  to  give  them  fioish,  which  is  ofl«n  dune  in  a  hand-pi^ 
in  a  plain   niunltt  ;   but  ticcui^ionally   a  moulil-bcix   with   hingt 


sides  ia  employed,  with  a  screw-press  such  aa  sliown  in  Fig.  1 
Fur  larger  tablets  a  foot-jKJwer  press  i.s  desirable.  Fig.  95  rejM 
sent**  a  font-power  press  manufactured  by  Messrs.  Rut^chm 
Bros,,  of  Philadelphia.  It  is  worked  by  a  treadle,  leaving  \ 
hands  free  tu  handle  the  soap.  It  haj^  adjustable  l>alanee)>  to  v 
tlie  bluw.  It  wni'k^  easily  and  c^uu  Im-  operated  by  n  boy.  It| 
adapted  from  the  smallest  eixe  toild-soap  to  u  two-pound  lanndl 
soap. 

The  soap  stamping-press,  sh()wn  together  with  box  and  diesl 
l^ig.  90,  is  manufarturwl  by  Alfrod  W.  Houehin,  of  Brooklj? 
This  press  is  adaptc<l  for  stamping  any  siiied  rake  of  aoap,|| 
simple  in  construction,  and  adjust(>il  to  auy  sizi-d  dies.     It  hai 
vertical  treadle  motion,  is  easily  workcii,  and  gives  a  tlireut  bh 
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Uttliesoap,      The  Ih>x  and  dies  for  stamping  aiap  are  made  of 
hard  braes,  and  eonsiet  of  an  upper  and  lower  die  Jitt^  tu  a.  box, 


fbvAi  id  clami>«l  to  the  bed  of  the  press,  with  the  bottom  die 
n  tlie  box,  the  top  die  being  fastened  to  the  phinger.  The  dies 
fi  be  engraved  of  any  desired  size  and  shape  to  suit,  or  ean  be 
made  with  intorehangeable  plates  for  the  engraving.  By  this 
means,  different  brands  of  soap  tan  be  pressed  with  tlie  same  die 
bj  only  cliaii);ing  the  plate. 

The  improved  swing  foot-level  soap-press,  manutiieture<l  by 
H.  W.  Dopp  &  Son,  of  Buffalo,  N.  Y.,  is  shown  in  Fig.  97.    The 
,  slide  is  provided  with  two  arms,  one  extending  on  each  side.    To 
(  attached  adjo^tablc  uprights,  bb,  whieh  rest  on  both 
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ends  of  tlie  male  <lie  to  prevent  its  warping.      The  press  is  pro 
vidcd  witli  tlireo  lifling  bolEs,  tn  piL^^h  the  doap  perpendicularljii 


up  and  out  of  the  mould  box.  TIji'  ^iiU'  Imltw  a  n  are  oonnec 
with  the  eentre  bolt  by  means  of  a  tToae  head  c  and  set  acnin^ 
When  desirod  to  nae  the  press  for  onlinary  work,  the  uprif^U 
III)  and  the  cruss-htad  may  be  taken  nlT.     This  prois  ciiii  be  ii 
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for  preesing  a  bar  of  soap  from  a  few  ounces  up  to  3  or  4  pounds 
in  weight  aod  14  inches  long. 


Similar  in  design  is  the  steam  soap-press,  shown  in  Fig,  9t*, 
whicli  is  also  manufactured  by  H.  W.  Dopp  &  8<in,  of  Buffalo, 
X.  Y.  It  hiis  a  singltvaeting  steam -cylinder  placed  underneath 
tlic  bed  in  such  a  position'  that  it8  piston,  by  means  of  a  roller 
attached  to  the  end  of  the  piaton-rod,  acts  upon  a  cam  surface  of 
the  swing  or  pendulum-lcvei",  as  indicated  at  Ji,  A  hook,  A, 
attached  to  the  piston-rod  engages  with  a  stud  on  the  swing  or 
pendulum-lever,  and  pn*vents  the  latter  from  recoiling  after 
having  returned  from  giving  tlie  blow,  a^  it  cannot  fly  back 
without  pulling  out  the  pidton.  Thus  the  unpleasant  and  dan- 
gerous vibration   of  the   upper   die-block   is   prevented.      The 
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st«iin-eiii»ply  pipe  enters  ii  governor  or  r^uJator  which  can  \ 
st't  by  haiul-wheel  E,  so  that  the  press  gives  a  blow  of  rcquiiq 


force.      When  this  has  onoe  been  set,  the  piws*  cannot  givi 
stronger  blow  than  that  for  which  it  is  set,  no  matter  how  mm 
Hteam  pressure  the   boiler  may  sujtply.     To  the  right  of  Uiift 
governor,  E,  is  shown  a  balanced  valve  steam-trap  which  draias 
off  all  condensed  water,  and  iiieures  the  admission  of  dry  f 
only  to  the  cylinder,  no  matter  how  far  the  press  may  be  1 
the  boiler.      The  admission  of  steam  is  controlled  by  a  I 
treadle,  shown   at  the  right   of  the  cut,  the  heel   of  tlie  1 
resting  ()n  the  toot-rest.     The  handle  /■'  servos  to  ountrul  i 
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exhaust  in  such  a  manner  that  the  pendulum-lever  returns  with 
•just  enough  force  to  eject  the  pressed  soap,  and  no  more.  This 
ejection  of  the  soap  is  accomplished  by  a  cam,  C,  which  is  pivoted 
at  one  end  to  the  pendulum -lever,  and  clamped  to  the  latter  by  a 
jam-nut  and  arcs.  Against  this  cam  works,  by  means  of  a  roller, 
a  lever  which  with  its  other  end  actuates  the  centre  lifting  bolt. 
By  unclamping  this  cam,  shifting  it  up  or  down,  and  reclamping, 
the  height  to  which  the  soap  is  lifted  is  regulated.  This  arrange- 
ment lifts  the  soap  so  gradually  that  there  is  no  dianger  of 
throwing  the  cake  of  soap  out  against  the  upper  die-block,  and 
defacing  the  impression,  no  matter  how  fast  the  press  is  worked. 

By  throwing  back  hook  Ay  and  raising  the  foot-i'est,  the  press 
is  at  once  transformed  into  an  ordinary  foot-press.  This  is  a 
great  convenience  in  setting  the  die,  as  well  as  furnishing  means 
of  working  when  there  is  no  steam. 

Finhhmg  and  polishing  the  soap-cakes, — The  cakes  of  soap, 
after  they  are  pressed,  stamped,  and  apparently  ready  for  market, 
are  often  dried  before  being  packed.  In  this  drying  they  may 
lose  some  of  their  lustre.  The  remedy  formerly  used  for  this 
was  to  scrape  the  cakes  off,  and  rub  them  with  a  woollen  cloth 
dipped  in  strong  alcohol. 

This  somewhat  troublesome  process  has  been  superseded,  ac- 
cording to  Dupuis,  by  the  method  of  exposing  the  soap  before  or 
after  drying  to  a  current  of  steam.  "The  steam  can  be  perfumed 
with  any  fitigrant  odor  by  passing  it,  before  reaching  the  soap, 
through  a  cloth  impregnated  with  fragrant  materials.  The  steam 
causes  at  once  a  change  upon  the  surface  of  the  bars  or  cakes  of 
soap,  and  forms,  according  to  the  fats  used  in  their  preparation, 
either  a  super-palmitate  or  super-stearic  palmitin  soda  combina- 
tion. If  this  operation  is  carefully  done  it  closes  up  all  the  pores 
and  uneven  spots  and,  when  dry,  forms  a  very  lustrous  coating, 
which  does  not  suffer,  even  under  the  moulding-press.  No  other 
method  of  polishing  will  give  such  a  beautiful,  even,  and  lustrous 
coating  as  that  caused  by  steaming.  Further  advantages  of  this 
mode  of  operating  are  economy  in  time,  manual  labor,  and  pre- 
vention of  all  loss.  It  will  especially  preserve  the  soaps  in  damp 
storehouses,  on  sea  voyages,  and  in  the  show-windows  of  stores, 
where  they  are  exposed  to  the  rays  of  the  sun. 
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Oolomig  toUetsoapft, — With  the  many  other  improvementB  in 
the  manufacture  of  toilet-soaps,  there  has  been  a  oorrespooding 
advance  in  the  character  and  nature  of  the  coloring  so  neoessaiy 
to  their  attractive  appearance.  While  in  former  times  ochres, 
chromes,  and  metallic  oxides  of  iron,  as  siennas,  umbere,  etc, 
were  used,  with  many  other  mineral  substances,  the  d^ect  is  now 
gained  by  other  means,  chief  among  which  are  the  aniline  colors. 

There  are,  however,  necessary  but  a  few  primitive  oolon^  as 
almost  any  shade  can  be  produced  by  a  saitable  blendii^  of 
them.  Thus  yellow  and  orange  are  made  with  the  naphthaline- 
yellow  or  cadmium-yellow;  red  is  still  made  with  vermilion; 
blue  with  ultramarine;  green  with  Guinet's  green,  which  is  the 
borate  of  chwme ;  browns  are  made  with  sugar  color,  cutch,  and 
chocolate  modified  with  red  or  yellow.  There  are  also  constantly 
occurring  many  colors  used  in  dyeing  that  may  find  application 
for  soaps,  which  «ui,  however,  only  be  known  by  experiment. 

Of  the  aniline  colors,  fuchsin,  panneanilin,  eosin,  Martins  yel- 
low, Bismarck  brown,  etc.,  are  used. 

In  coloring  soaps  it  is  generally  most  desirable  to  color  during 
the  pnx'^ss  of  grinding  in  the  mill,  as  it  has  several  advantages. 
It  prevents  the  color  from  being  injuix*d  or  altenKi  by  the  hejit; 
it  giv(»s  the  full  l)rilliaiK'y  exixjcted  from  the  substimce  and  with 
much  less  trouble.  Many  of  the  cheajxjr  soa])s  being  cut  from 
the  solid  and  not  subjecteil  to  the  milling  and  plotting  processes, 
have  to  be  colored  and  perfumed  in  the  kettle  or  in  the  frame. 

fSfoek-so(fj)i<  for  mi  lied  toUd-Hoaps, — l^he  stock-soaps  arc  gene- 
rally prepared  from  1)  parts  of  fresh  tallow  free  from  cnlor  and  1 
part  of  cocoanut-oil,  the  addition  of  the  latter  securing  a  more 
abundant  lather.  Freciuently  a  larger  proportion  of  cocoanut-oil 
is  used,  but  tlu;  above  c(»niposition  yields  the  most  durable  soaps. 

Suj)pose  2()()0  pounds  of  fat  are  to  l>e  conveite<l  into  st(x;k- 
soap,  the  combination  would  therefore  consist  of  1800  pounds  of 
tiillow  and  200  pounds  of  cocoanut-oil.  The  fats,  which,  as  pre- 
viously mentioned,  must  be  entirely  pure  and  fresh,  aiH)  washcil 
before  boiliuir  with  salt  water.  Combination  is  next  introduce 
with  raustic  soda  lye  of  10°  B.,  and  the  addition  of  this  lye  con- 
tinued until  there  un>  ab(mt  1200  pounds  of  it  in  the  kettle. 
After  the  establishment  of  a  thorough  combination,  boiling  is  con- 
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tinued  with  lye  of  25°  B.,  of  which  about  1400  to  1500  pounds 
are  required.  Thickening  of  the  soap  has  to  be  prevented  by  a 
timely  addition  of  lye.  After  fitting  the  soap  to  a  slight  touch  it 
is  salted  out,  about  10  per  cent,  of  salt  being  required  for  the 
purpose.  The  soap  is  then  allowed  to  stand  over-night  and  the 
next  morning  the  sub-lye  is  pumped  out  or  drawn  off.  Sufficient 
pure  water  to  reconvert  the  soap  to  a  paste  is  then  brought  into 
the  kettle  ;  the  soap  is  then  again  fitted  to  a  slight  touch  with  lye 
of  25°  B.,  salted  out,  and  the  sub-lye  allowed  to  subside  by 
standing  over-night.  The  next  morning  the  sub-lye  is  again  re- 
move<l  and  fresh  lye  of  20°  B.  brought  into  the  kettle,  the  quan- 
tity depending  on  the  lower  width  of  the  kettk*,  though  it  must 
be  sufficient  for  the  soap  to  float  upon  it  and  prevent  it  from 
scorching.  The  soap  is  then  boiled  (^lear  in  the  same  manner  as 
given  for  curd-soaps.  The  next  morning  the  lye  is  agjiin  re- 
moved and  the  soap  ground  with  water  or  weak  lye  until  it  flut- 
ters when  thrown  with  the  spatula  and  the  sub-lye  begins  to 
become  pasty.  Afler  standing  at  least  36  hours  in  the  covered 
kettle,  the  soap  is  brouglit  into  the  frames  and  somewhat  crutched 
to  promote  uniform  congealing. 

For  a  pnlni-ftoap  for  Htork^soap  and  for  toilet-soap  we  refer  to 
the  formulas  previously  given  for  palm-soaps,  and  for  this  pur- 
pose advise  extra  care  in  selecting  the  materials. 

Cocoanvt-oil  soap  for  toilet  purposes  should  have  a  different 
manipulation.  The  oil  not  l)eing  saponifiable  in  weak  lyes,  it  is 
alwavs  necessarv  to  use  Ives  of  28°  to  36°  B.  They  need  not  be 
entirely  caustic,  as  this  oil  can  also  be  saponified  with  carbonated 
lye,  though  it  takes,  of  (»ourse,  more  of  it  and  requires  a  longer 
time.  For  this  soap  it  is  now  customary  to  use  a  portion  of  lard, 
cotton-seed  oil,  or  any  other  white  grease  or  oil,  but  the  cocoanut- 
oil  for  toilet-soaps  should  be  the  best  Cochin  China  oil.  By 
using  a  certain  proportion  of  potash  lye  the  soap  retains  a  more 
plastic  consistency  and  is  mucfeimj) roved. 

WTiite  Hoap  from  cocoanut-oil, — To  prepare  400  pounds  of  this 
soap,  bring  into  the  kettle  200  pounds  of  pure  white  cocoanut-oil 
and  add  afterwards  200  pounds  of  colorless  and  perfectly  limpid 
lye  of  30°  B. 

All  being  ready,  heat  the  kettle  and,  to  accelerate  the  combina- 
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tion  of  the  substances,  stir  well  from  time  to  time.  Under  the 
influence  of  heat  the  material,  which  at  first  was  iu  the.  form  of 
grains,  softens  and  liquefies.  Continue  to  heat  slowly  and  grad- 
ually until  the  combination  between  the  oil  and  the  alkali  is 
effected,  which  generally  takes  place  wlien  ebullition  b^ns. 

When  properly  made  the  soap  has  the  appearance  of  a  fluid, 
homogeneous,  and  syrupy  paste.  Its  color  is  amber  white.  It 
is  useless  to  boil  it.  Stop  off*  the  heat  and  draw  off^  the  soap 
into  the  frame. 

If,  on  the  contrary,  it  happens,  when  the  mixture  begins  to 
boil,  that  a  certain  quantity  of  oil  swims  on  the  surface,  it  may  be 
combined  with  the  saponified  mass  by  adding  10  to  12  pooiids  of 
cocoanut-oil  soap.  The  same  result  may  be  obtained  by  adding 
8  to  10  quarts  of  pure  water.  After  stirring  a  few  minutes  the 
homogeneity  of  the  soap  is  re-establifthed  aod  the  combination  of 
tlie  substances  perfected.  The  heat  is  then  stopped  and  the  soap 
drawn  ofl^  into  the  frame. 

Obtaineil  by  the  above  process  the  soap  is  very  white,  does  not 
contain  any  excess  of  alkali  or  oil,  and  may  be  employed  for 
toilet-soaps.  From  the  quantities  indicated  above,  396  to  420 
l>ounds  of  soap  are  obtaine<l,  according  to  the  qimntity  of  water 
a<l(le<l.     The  operation  lasts  about  one  hour. 

ILilf  pnhn-soap. — Either  of  the  following  formnlas  may  be 
used  :  I.  AVhite  tallow  900  |K)unds,  ])alni-oil  400,  cocoanut-oil 
2(.K),  yellow  resin  100. 

II.  Tallow  700  pounds,  paln.-oil  'iOO,  eotton-seed  oil  4(K), 
rt^sin  200. 

III.  Lard  r)oO  pounds,  tall(>w-oil  400,  eotton-seed  oil  450, 
n^in  200. 

The  proportions  of  these  substances  are  not  fixed,  and  vary 
acKX)rding  to  the  uses  for  which  the  soap  is  intended.  In  Eng- 
land this  soap  is  prepared  with  common  tallows  and  an  addition 
of  resin.  In  Franee,  where  it  is  used  only  for  toilet  soaps,  it  is 
better  attended  to,  and  its  purification  is  more  complete.  The 
above  formulas  give  a  soap  of  superior  quality,  and  the  use  of 
which  is  veiT  advantageous  in  the  preparation  of  toilet  soapis. 
The  palm-oil  may  be  bleached  or  not,  but  must  always  be 
purified. 
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The  process  of  preparing  the  soap  is  as  follows :  By  a  gentle 
heat,  melt  the  tallow  and  oils  in  the  kettle ;  pour  in  100  gallons 
of  new  lye  of  8°  or  10°  B. ;  heat  slowly  and  gradually,  stirring 
from  time  to  time,  and,  when  ebullition  begins,  moderate  the 
action  of  the  heat,  to  avoid  a  too  rapid  reaction  in  the  mass. 
After  continuing  the  ebullition  for  about  four  hours,  pour  little 
by  little  on  the  )>aste  from  35  to  50  gallons  of  new  lye  of  1 5°  to 
18°  B.,  and  incorporate  it  by  stirring  for  al)out  fifteen  minutes. 
This  being  done,  continue  to  boil  for  three  hours,  or  rather  until 
the  paste  appears  quite  homogeneous,  and  has  acquired  a  certain 
consistency.  Then  a  new  quantity  of  35  gallons  of  lye  of  20° 
B.  may  be  added,  and,  afl^r  a  new  ebullition  for  two  hours,  the 
first  operation  is  finished. 

Pasting  being  finished,  the  heat  is  stopped  off,  and  after  a  few 
hours'  rest,  pour  into  the  kettle  a  limpid  lye  of  coction,  /.  e.,  salted 
lye  of  20°  to  25°  B.,  or  a  new  lye  containing  salt  in  solution. 
While  one  man  pours  in  the  lye,  another  stirs  the  paste  all  the 
time.  When  the  quantity  of  salt  lye  introduced  into  the  kettle 
is  sufficient,  the  soap  is  transformed  into  small  grains,  and  the 
lye  sej)arat€8  abundantly.  After  resting  five  or  six  hours,  draw 
off  the  Ive.  AU>ut  two-thinls  of  the  Ives  vthich  have  been  uscfl 
are  drawn  off;  they  have  a  yellowish  color  and  mark,  when  cold, 
15°  to  16°  B.  The  pasty  mass  left  in  the  kettle  has  a  fine  yellow 
color. 

The  clear  boiling  of  this  soap  is  very  little  different  from  pure 
}mIm-oil  soap.  Like  the  latter,  it  is  effected  with  new  and  caustic 
lyes  of  soda  of  25'-^  or  28°  B.  When  the  operation  is  done  in 
two  services,  Ives  of  18°  or  20°  B.  are  used  for  the  first  ser- 
vice,  and  lyes  of  25^  or  28°  B.  for  the  second.  When,  on  the 
contrary,  clear  boiling  is  finished  in  a  single  operation,  lyes  of 
25°  B.  are  used.  This  last  process  is  the  quickest  and  most 
economical. 

The  lyes  l)eing  drawn  off,  pour  into  the  kettle  from  150  to  175 
gallons  of  new  lye  of  25°  B. ;  heat  and  give  a  gentle  boiling,  for 
in  the  first  hours  the  soap  dilates  and  swells  considembly.  Its 
surfiioe  is  then  covered  with  an  abundant  froth,  wiiich  gradually 
disappears  only  as  clear  boiling  progresses.  It  is  necessary'  to 
stir  from  time  to  time  during  the  whole  of  the  o})eration.     This 
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agitation  is  very  important,  for  it  aooelerates  the  clear,  boiliil^  of 
the  soap.  When  the  soap  has  been  gently  boiled  for  tliree  ofr 
four  hours,  the  heat  may  be  increased  without  fear  of  soorching 
it.  Generally  after  eight  or  ten  hours  of  ebullition  with 
lye  of  25°  B.,  the  soap  is  completely  boiled.  The  froth  has 
entirely  disappeared,  or  there  remains  very  little  on  the  surfwie 
of  the  soap,  which  then  has  the  form  of  hard  and  dry  grains. 
When  these  grains  are  pressed  between  the  fingers,  they  form 
thin  and  hard  scales.  The  resin  has  been  added  at  the  b^inning 
of  clear  boiling,  so  as  to  saponify  it  completely.  When  the  wap 
is  sufficiently  boiled,  which  is  known  by  its  forming  scales,  stop 
off  the  heat,  let  it  rest  a  few  hours,  draw  off  the  lye,  and  proceed 
to  the  fitting. 

Two  operations  are  necessary  to  completely  refine  the  soap. 
The  first  has  for  its  object  to  soften  the  grains  of  the  soap,  and 
precipitate  the  coloring  and  heterogeneous  substances  and  the 
exct^ss  of  caustic  Ivc  it  contains. 

When  the  lye  has  been  drawn  off,  pour  into  the  kettle  100 
gallons  of  new  lye  of  8°  or  9°  B.,  and  heat  gradually  until 
boiling,  being  c^areful  to  stir  the  mixture  well.  When  the  grains 
of  soap  have  become  soft,  cease  the  stirring ;  and  to  complete  the 
precipitation  of  the  strong  lye  contained  in  the  soap,  boil  for  five 
or  six  hours,  or  even  eight  hours.  As  by  such  a  long  ebullition 
the  grain  of  the  soap  has  a  tendency  to  be  formed  again,  pour 
from  time  to  time  into  the  kettle  a  few  pails  of  lye  at  2^  B.,  or 
even  pure  water.  It  is,  however,  necessary  that  the  soap  should 
Ik'  always  st*j>arated  from  the  lye ;  this  is  ascertained  by  jwuring 
some  of  the  soap  into  a  glass,  and,  if  so,  the  lye  precipitates  to 
the  bottom  of  the  ghiss.  It  is  important  and  essential  to  have, 
during  the  whole  oix^nition,  the  lye  s(»parated  fnmi  the  soa[),  to 
obtain  the  sei)aration  of  the  strong  lye  mixed  with  the  j^aste. 
When  this  result  is  obtained,  stoj)  off  the  heat,  and  cover  the 
kettle.  Let  it  rest  six  hours,  then  introduce  the  soap  into  a 
second  kettle,  and  proct^tnl  to  a  second  liquefaction. 

However  great  the  «ire  taken  in  the  first  liquefaction,  the  soap 
has  not  been  a)mpletely  deprivinl  of  all  its  causticity ;  it  always 
contains  a  wrtain  quantity  of  caustic  alkali  which  must  be  elim- 
iimted  to  obtain  a  pure  product.      This   is  the  object   of  the 
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second  liquefaction.  But  to  obtain  all  the  good  results  this 
operation  may  produce,  substitute  for  the  caustic  lyes  of  soda-ash 
a  rum-cau^ic  solution  of  cn/sfa/llzed  soda.  By  its  extreme  purity 
and  the  absence  of  causticity,  this  solution  completely  purifies 
the  soap,  depriving  it  of  all  its  caustic  parts.  Pour  into  the  new 
kettle  about  36  gallons  of  a  solution  of  crystallized  soda  of  4J° 
or  5^  B.,  and  heat  to  a  temperature  near  the  boiling  point.  Then 
introduce  the  soap  from  the  first  kettle  into  the  second,  being 
careful  not  to  draw  oif  any  sub-lye.  This  being  done,  l>oiI  the  mix- 
ture gently  for  four  or  five  hours,  being  careful  to  stir  from  time 
to  time.  By  the  ebullition  with  weak  lyes  (aqueous  solution  of 
crystallized  soda),  the  soap  entirely  loses  its  granular  appearance, 
and  becomes  syrupy,  fluid,  and  homogeneous.  As  in  the  first 
liquefaction,  a  froth  is  formed  on  the  surface  of  the  soap,  and 
this  froth  is  more  considerable  on  account  of  the  greater  dilata- 
tion of  the  paste.  As  by  evaporation  the  lye  concentrates,  add 
from  time  to  time  ven'  small  portions  of  water,  so  as  to  keep  the 
paste  always  fluid.  The  heterogeneous  coloring  and  saline  im- 
purities will  be  precipitated  by  resting.  The  soap  must  not  con- 
tain too  much  water,  for  in  this  case  it  M'ould  be  too  long  in 
hardening.  The  signs  by  which  it  is  ascertained  that  the  paste 
is  suflRciently  liquefied  are  manifested  by  a  slightly  brackish 
coloration,  which  proves  that  the  black  soap  has  been  precipitated 
to  the  bott^jm  of  the  kettle,  and  is  brought  up  in  the  mass  by 
ebullition.  When  these  characteristics  arc  observed,  the  opera- 
tion is  finished ;  stop  off  the  heat ;  cover  the  kettle,  and  let  it 
rest  eighteen  or  twenty  hours.  By  resting,  the  black  soap  preci- 
pitates with  the  lye,  and  the  j)ure  soap  is  between  it  and  the 
scum.  After  eighteen  or  twenty  hours'  rest,  uncover  the  kettle, 
and  remove  the  scum  from  the  surface  of  the  soap.  Remove  the 
pure  soap,  and  bring  it  into  a  frame,  passing  it  through  a  metallic 
wire-sieve.  All  the  foreign  substances  in  the  soap  remain  on  the 
sieve. 

When  all  the  pure  soap  has  been  brought  into  the  frames,  stir 
it  well  until  it  is  cold  ;  this  manipulation  is  ne<!essary  to  make  it 
homogeneous.     By  oj>erating  as  inilicated  the  above  quantities  of 

fatty  matters  generally  give  : — 
33 


514  MAXUFACTURE  OF  SOAP  AKD  GANDUBS. 

Soap  sonm 141  to  161  pounds. 

Pnreaoap 2100  •' 2160       " 

Black  8oap 500  **    600       " 

The  scum  and  black  •  soap  are  mixed  in  the  next  opexation  or 
used  for  a  common  soap.  The  half-palm  soap  has  a  very  pure 
Tollow  color  when  manufactured  with  good  materSala.  It  has 
also  a  g(Kxl  odor  and  is  useful  for  making  manj  kinds  of  soap, 
such  as  honey,  glycerin,  marshmallow,  etc 

The  soaps  here  given  may  be  called  stock-soaps,  for  from  them 
nearly  all  kinds  of  toilet^oaps  can  be  formed  by  compounding 
diiferent  kinds  in  suitable  proportions,  milling,  mixing,  coloring, 
plotting,  moulding,  and  perfuming  to  suit  the  kinds  needed. 

In  the  following  we  give  a  few  formulas  for  milled  soaps : — 

Savon  de  Guimauve  (ifarshmallotc-fioaji), — White  tallow-soap 
and  palm-oil  soap  each  40  pounds?.  Color  with  yellow  ochre  and 
orange  mineral  each  4  ounces,  gamboge  1^  ounces,  and  perfume 
with  oil  of  lavender  6  ounces,  oils  of  peppermint  and  caraway 
each  2  ounces,  oil  of  lemon  1^  ounces,  and  oils  of  thyme  and 
rosemarv  each  10  drachms. 

S(iro}i  d  la  Rotte, — Tallow-soap  50  pounds,  potato-flour  4 
jKHindrt.  (The  potato  flour  is  useil  to  give  the  soap  the  neoessarj' 
consistency.)  Color  with  7  ounces  of  vermilion  and  j>erfume 
with  rose-oil  1  ]  ounces,  oil  of  geranium  8  ounces,  essence  of  musk 
li  ounces,  and  essence  of  civet  1  ounce. 

S(iron  aif,r  FlcurH  (VltaUc. — White  tallow-soap  40  jK)unds. 
Perfume  with  oil  of  citronella  3  oimees,  oil  of  geranium  1  ounce, 
oil  of  verbena  2  oun<»(»s,  oil  of  peppermint  5  drachms,  and  color 
)»ix)wn  with  sujrar  color. 

Saron  dv  Crhuev, — White  curd-soap  04  pounds,  palm-soap  10 
pounds.  Color  with  vermilion  10  drachms,  brown  ochre  4 
oun(t\<,  ivorv  black  2  oum^es,  and  |)erfume  with  oils  of  thyme, 
IK»pperniint,  and  r(\st*marv  each  4  ouni^es,  oil  of  lavender  10 
drachms,  oil  of  clovi»s  G  drachms,  and  tincture  of  benzoin  6 
ounces. 

Savon  (h  jxtlmc. — Palm-soap  and  half-]>alm  soap  each  40 
]>ounds.  IVrfnnie  with  oil  of  bci-ganiot  8  oun<»es,  oil  of  cloves  2 
oun(*es,  oils  of  cinnamon  and  lavender  each  4  ounces. 

S(iro»  a  in  rif>lettr, — St<K'k-soap  preiMinnl  from  bleached  ))alm- 
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Oil  50  pounds,  pulverized  orris  root  4  pounds.  Color  with  terra 
»iena  1  ounce,  and  perfume  with  l)ergamot-oil  10  ounces,  oil  of 
geranium  2J  ounces,  oil  of  neroli  1  ounce,  oil  of  lavender  IJ 
ounces,  essences  of  civet  and  musk  each  1  ounce. 

Ulder-flowei'  soap. — Half-palm  soap  200  pounds,  dextrine  6 
pounds.  Perfume  with  oil  of  bergamot  1  pound,  oil  of  lavender 
4  ounces,  oil  of  thyme  4  ounces,  oil  of  cloves  2  ounces,  and  oils 
of  cassia  and  almonds  each  1  ounce,  and  color  light  green. 

Leinon-soap. — White  soap  100  pounds,  starch  4  pounds.  Per- 
fume with  oil  of  lemon  8  ounces,  oils  of  bergamot  and  lemon- 
grass  each  4  oimces,  oil  of  cloves  2  ounces,  and  color  yellow  with 
cadmium  vellow. 

Orange-soap. — White  soap  100  pounds,  starch  4  jx)unds. 
Perfume  with  oil  of  orange-i)eel  16  ounces,  oil  of  cinnamon  1 
ounce,  and  oil  of  thyme  4  ounces,  and  color  dark  yellow  with 
napththaline  yellow. 

Patchouli-soap, — White  stock-soap  50  pounds,  potato-flour  4 
pounds.  Color  with  1}  ounces  of  Cassel  brown,  and  perfume 
with  gemnium-oil  31  ounces,  oil  of  patchouli  7  ounces. 

Heliotrope-soap, — White  curd-soap  80  })ounds,  palm-soap  20 
})ounds,  starch  4  pounds.  Perfume  with  oil  of  rosemary  4 
ounces,  oil  of  thyme  2  ounces,  oil  of  rose-geranium  3  ounces,  oil 
of  cloves  1  ounce,  balsam  of  Peru  3  ounces,  and  color  light 
purple  with  a  red  and  blue  color. 

Frangipanni'Soap, — Palm-soap  30  jwunds,  white  soap  20 
l)ounds,  dextrine  2  pounds.  Perfume  with  oil  of  bergamot  4 
ounces,  oils  of  neroli  and  santal  each  2  ounces,  tinctures  of  vanilla 
and  civet  each  8  ounce.^.  Color  light  brown  with  tincture  of 
catechu. 

Cold-cream  soap. — White  soap  30  jwunds,  spcrma(?eti-soap  20 
j)ounds,  oil  of  almond  i  pound,  caustic  potawh  of  6°  B.  1  pound, 
gum  tragac^nth  2  ounces. 

Strip  up  the  two  soaps,  place  them  in  the  hopper  of  the  mill, 
dissolve  the  gum  by  previous  soaking  in  a  little  water,  mix  with 
the  oil  and  lye  to  a  uniform  consistency,  then  stir  in  the  soap  and 
grind  in  the  mill  until  thoroughly  combined.  Care  should  Iw 
taken  to  have  the  mass  as  white  as  iK)ssible.     Perfume  the  above 
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with  oil  of  bergamot  5  ounces^  oils  of  cloves  and  nutmeg  each  I 
ounce^  oil  of  thyme  2  ounces,  oil  of  bitter  almonds  1  ounoe. 

fkivon  de  viz. — 54  pounds  of  wax-soap  and  8  pounds  of  starcL 
Perfume  with  oil  of  geranium  1  ounoCi  oil  of  orange  (Pprtugal) 
11  ounces,  oil  of  bergamot  1^  ounces,  oil  of  mirbane  1  oano^^ 
tincture  of  benzoin  ^  ounce.  The  soap  remains  white  or  is  ool- 
orcd  red  with  2J  ounces  of  vermilion. 

S(ivon  au  bowpiet. — White  stock-soap  30  pounds.  Perfume 
with  bergamot-oil  1  ?>  ounces,  oil  of  sassafras  J  ounce,  oil  of  thyme 
6  drachms,  oils  of  lavender  and  cloves  each  5  drachms,  oil  of 
geranium  2  drachms.     Color  yellow,  brown,  red,  or  green. 

Herb'Soap  {Dr.  Borehanlfs). — ^White  8t«x?k-6oap  and  olive-oil 
soap  each  60  pounds,  starch  3  pounds.  Perfume  with  oils  of 
cassia  and  lavender  each  1  pound,  and  oil  of  bergamot  2  pounds. 

Lily-Hoap. — Wax-soap  60  pounds,  starch  6  pouuds.  Perfimie 
with  oil  of  bergamot  5  oimces,  oil  of  genmium  2  ounces,  oil  of 
cassia  \  ounee,  oil  of  santal  3  drachms,  oil  of  cedar,  tincture  of 
mu.sk,  and  tincture  of  tonka-bean  each  1  ounce,  tincture  of  storax 
3  oun(«3. 

t>nperfine  ioilet'Soapa. — Tn  the  following  we  give  some  formulas 
for  fine  and  superfine  soaps,  to  which  it  is  reconnnended  to  add  a 
little  wax,  whiirh  will  give  to  the  soaps  consistency  and  smooth- 
ness and  improve  their  quality. 

AmbergrU-fioap, — Cinnise  perfumed  with  aml)ergris  and  musk 
25  pounds,  jasmine  pomade  of  flowei*s  Xo.  24  and  rose  j>omad(» 
of  flowers  Xo.  24  each  10  pouiKls,  beeswax  1  pound,  gum  traga- 
canth  3  ounces,  caustic  soda  lye  of  33°  B.  25  pounds.  Color 
light  brown  with  sugar  color. 

This  soap  is  made  of  select  materials  by  the  cold  process,  and 
after  being  made  is  allowetl  a  few  days  to  diy  befoi'e  milling; 
the  musk  and  aml>ergris  have  to  be  added  to  the  grease  some 
weeks  before,  frequently  melting  and    stirring. 

Bnizoin-soap, — Lanl  with  benzoin  30  pounds,  cocoanut-oil  and 
tallow,  each  10  pounds,  soda  lye  of  35^  B.  26  pounds,  gum  tra- 
gtieauth  2  ounws.  Perfume  with  oil  of  l)erg{imot  8  ounces,  oil  of 
lavender  3  ounces,  oil  of  |)imcnto  1  ounce,  flowers  of  btmzoin  and 
tin(!ture  of  benzoin,  each  3  ounc(^. 

Saponify  in  the  usual  way.     The  lard  with  benzoin  is  made  by 
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iniiising  the  lard  with  the  powdonMl  jyiini  (2  oiincos  to  t\\v  \uM\\\i\) 
for  a  month,  occasionally  melting  and  stirring.  Melt  and  strain 
off  the  clear  lard  before  using. 

Jon/juille-noap  {superfine), — ^Orange-flower  ])ommle  No.  21  *J0 
pounds,  tuberose  pomade  No.  24,  jasinino  pomade  No.  21,  and 
castor-oil,  each  10  pounds,  white  wax  lA  poundH,  gum  (nigaeanlh 
2  ounce^s,  caustic  soda  lye  of  .')0'^  H.  27  pouinls. 

Saponify  as  carefully  as  possilde,  avoiding  too  mu<^h  heal.  The 
soap  will  be  a  light  yellow.  To  enhance?  the  c()lor  ad<l  a  litlle 
anatoline. 

MUlefleur-Hoap. — Lard  with  vanilla  20  pounds,  lard  with  am- 
bergris, rose  pomade  (aux  fleurs)  No.  21,  an<l  butter  of  I'oeoa, 
each  10  pounds,  chocolate  2  pounds,  (caustic  lye  of  W  \\,  2^J 
pounds.  Perfume  with  oil  of  orange  (Portugal)  8  ouuc<»-,  oil  of 
lavender  4  ounces,  oil  of  cloves  2  (iunccs,  oil  of  iiutruegH  I  ouner, 
tincture  of  musk  4  ouuf^cis. 

The  chocolate  will  give  the  projK*r  color.  ()jx*rate  with  fnvi* 
and  you  will  have  a  fine  soap. 

>yiron  n  la  Marechale  (jfttrfin), — I^ird  with  mus-k  and  lard  with 
ambrette,  each  10  jKiund*,  ]Mimade  (utix  fleur>*>  No.  21  of  e;ji»-ia, 
jasmine,  and  rr»se,  of  fiach  10  |K>und»,  olivrM>il  1  |K/und,  whili* 
wax  2  p»undr.  gum  tniga/sinth  2  oun^ir**^,  rau-tjc  lye  of  W'  Ik 
2><  f.i»un<l*. 

SafKHii  fy  '^a  re  fully  and  t-nhtr  with  a  lilt  I*-  -n^ar  /•'dor 

.<rfv>/,  hyf/*>:t*rj*if  f^xfro  fiitt .. — ^>ning*r-flo-4/'r  ]fpfu'AfU*  No.  21 
10  p  Hjndsi.  r^^^  [Kfrfia/l*-  No.  24  5  \0^mwU,  jyfj)?/;-'/:!  'bJ'-si/'h'''!;  2*) 
prinu  Ir.  ffff^A  butter  •>  f^^tind-.  ''iiv*'-'/il  JO  \pif*iiA^.  whiv-  v.;ajr  1 
p»»*ir^!.  "Sk^-^.y-  lyr  '/f  ^i*  I'.  24  p'''i!id-.  ^/'lu*  trav;5jk/r:»';th  2  '>';.'.">"•. 
Prrf  ;tfrfr  -x'*];;  f/:!-  'yf  ^arjtal  ar*d   :r'-r:»rjjT;vj.  fai'.-fj  2  '/^.v*-*.  '/!'.  of 
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Ijeffucesoffp. — Lard  with  lettuce  20  pounds,  cassia  pomade  No. 
24  10  |)oiiikIs,  siKTmaceti  5  ])oiinds,  castor-oil  5  poiiDds^  bleached 
palm-oil  10  pounds,  auistic  lyo  of  36°  B.  26  pounds,  gum  traga- 
canth  8  ounces.  Perfume  with  oil  of  bergamot  6  ounces,  oil  of 
thyme  2  ounces,  oils  of  valerian  and  cloves,  each  1  ounce. 

( ^olor  light  green  witli  Guinot's  green.  The  lard  with  lettuoe 
is  made  by  melting  th(»  lanl  witli  its  own  weight  of  lettuce  leaves, 
keeping  it  at  the  me!ting-iK>int  for  some  hours,  or  until  the  leaves 
have  parted  with  their  w)lor  and  juice ;  then  strain  off  for  use. 

Ctfcuinhn'-^oap. — Operate  as  for  lettuce-soap,  using  the  fniit. 

KoAC'lcaf  map  {extra  fine). — Rose  pomade  (aux  fleurs)  No.  24 
and  lard,  each  20  pounds,  cocoanut-oil  10  pounds,  white  wax  2 
pounds,  soda  lye  of  36°  B.  20  pounds,  potash  lye  of  30°  B.  12 
pounds,  gum  tragacanth  3  ounces.  Perfume  with  oils  of  roses, 
geranium,  and  l^ergamot,  each  2  ounces,  oil  of  rhodium  1  ouna», 
oil  of  cinnamon  \  ounc«,  and  color  light  pink  with  aniline  (fast 
red). 

Sharing-mapA, — These  soaps  are  prejiai'ed  in  various  ways. 
The  properties  demanded  from  a  good  shaving-soap  are,  that  it 
yield  a  good  and  strong  lather,  which  should  remain  standing  for 
a  long  time  and  at  the  siime  time  ha  mild  and  delicate. 

To  combine  those  properties  fats  yielding  a  good  hither  have  to 
be  chosen  and  saponifuKl  witli  alkalies  exerting  a  mild  eftlx't  uiK)n 
the  beard  and  skin.  Hence  potash  soaps  are  lu'tter  adapti^l  for 
the  purpose  than  soda  soaps,  and  of  the  latter  tliose  containing 
cocoanut-oil  are  more  suitable  than  those*  without  it.  To  obtain 
a  shaving-soap  answering  all  ixrasonable  demands  pr(H>eed  as  fol- 
lows : — 

Saponify  100  pounds  of  tallow  with  lye  of  15^  B.  and  boil 
cle4ir.  After  removing  the  salty  lye  add  lo  pounds  of  cocoanut- 
oil  and  siiponify  it  with  potash  lye  of  "lo^  B.  When  the  whole 
is  thoroughly  combined,  fit  the  soap  slightly,  and  after  allowing 
it  to  boil  through,  bring  it  into  the  frame.  Perfume  with  3A 
ounces  of  oil  of  cit^sia  and  4|  ounces  of  oil  of  thyme. 

Shavlnr/'sotfp  hi/  the  cohl  jtroeesi<. — To  obtain  shaving-soap  pos- 
sessing all  the  good  {)roperties  desin^d  it  is  genonilly  prejiare<l  by 
boiling.     It  l>eing,  however,  not  always  desirable  to  prepare  large 
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quantities  at  one  time,  the  following  process,  which  will  give  a 
good  sliaving-soap  in  a  short  time,  is  recommended  : — 

Bring  into  the  kettle  80  pounds  of  white  tallow  and  40  pounds 
of  cocoanut-oil.  Heat  to  about  99.5°  F.,  and  tlic  fats  being  melted, 
add  in  the  asual  manner  64  pounds  of  caustic  soda  lye  of  30^  B. 
and  16  pounds  of  potash  lye  of  30°  B.,  until  the  mass  forms  a 
well-combined,  homogeneous  paste.  The  entire  operation  re- 
quires at  the  utmost  fifteen  to  twenty  minutes.  It  is  finished 
when  the  surface  of  the  soap  becomes  covered  with  a  film  which 
constantly  reforms,  notwithstanding  stirring.  Perfume  the  soap 
with  oils  of  lavender  and  thyme,  each  3. J  ounces,  oil  of  cumin  7 
ounces,  oil  of  bergamot  lOJ  ounces.  The  perfume  is  added  to 
the  soap,  with  constiint  stirring,  before  bringing  it  into  the  frame. 

Paris  traaapareid  shavinj  soap. — Saponify  20  pounds  of  castor- 
oil  and  10  pounds  of  Cochin  China  cocoanut-oil  with  52  to  54 
pounds  of  potash  lye  of  20°  B.,  and  boil  like  soft  soap,  until  the 
mass  is  short,  thick,  and  clear.  After  cooling  to  167°  F.,  aild  6 
pounds  of  glycerin,  crut<ih  thoroughly  through,  and  then  stir  in 
3  pounds  of  90  to  92  per  cent,  alcohol.  Should  the  soap  lose 
transparency,  add  water  until  it  is  again  clear  and  transparent. 
Perfume  the  soap  (calculated  for  100  pounds)  with  lavender-oil 
oj^  ounces,  oil  of  cumin  3  J  ounces,  and  oils  of  cassia  and  bergamot, 
each  1  ounce. 

Shaclnf/'Soap  by  the  warm  method, — A  good  shaving-soap  is 
obtained  by  saponifying  200  pounds  of  tallow  with  lye  of  15° 
B.,  consisting  of  4  parts  soda  lye  and  1  part  potash  lye,  adding 
the  soda  lye  first  and  then  the  potash  lye.  When  the  j)aste  is 
clear,  add  40  pounds  of  cocoanut-oil,  together  with  15  to  20 
pounds  of  potash  lye  of  20°  B.,  and  salt  out,  so  that  the  grain 
appears  like  ground.  Then  bring  the  soap  into  small  frames, 
and  after  perfuming  it  with  a  few  drachms  of  lavender-oil,  axld 
some  hot  water,  and  crutch  until  the  soap  is  cold. 

English  stuivuif/  soap, — Pure  white  tallow,  freshly  rendered, 
40  pounds.  Cochin  China  cocoanut-oil  20  pounds,  lye  of  30°  B., 
prepared  from  crystallized  soda,  38  pounds ;  potash  lye  of  30° 
B.  8  pounds.  Melt  the  tallow,  and  allow  the  cocoanut-r^il  to 
dissolve  in  it.  When  all  is  melted,  heat  the  fat  to  144.5°  F., 
stir  in  the  lye,  heat  again  to  144.5°  F.,  and  perfume  with  oil  of 
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bei^mot  1  jt  ouDoeSy  oil  of  cumin  2  otmoes,,  oil  t>f  Poart6g$l  5 
clrachms,  aiid  oils  of  thyme  and  lavender,  each  11  drachma 

Mix  the  oils,  and  add  the  mixture  to  the  soap  before' bliHgii^ 
it  into  the  frames.  '        .       *•    - 

The  soap  prepared  iu  the  above  manner  has  not  only .« 
pleasing  appearance,  but  does  not  contain  an  excess  of  alkaH, 
and  is,  therefore,  not  only  suitable  for  shaving,  but  also  fcHr  toilet 
use. 

Mlndsor  soap  for  Hhaving. — Pure  white  tallow  80  pouads, 
Cochin  China  cocoanut-oil  40  pounds,  soda  lye  of  30°  B.  68 
pounds,  potiish  lye  of  30°  B.  12  pounds.  Perfume  with  oil  of 
bergamot  ^y\  oun(^es,  oil  of  cumin  13  ounces,  oil  of  rosemary  3 
ounces,  and  oil  of  lavender  3  ounces. 

Soft  toilet  HoajMs. — The  alkaline  base  of  these  soaps  is  potash, 
and  the  fatty  substance  generally  used  consists  of  good  lard, 
though  sometimes  10  to  20  per  cent,  of  cocoanut-oil  is  introduced 
to  promote  the  lathering  properties  of  the  soap.  The  soaps 
which  arc  gc^nerally  perfumed  with  oil  of  bitter  almonds,  and 
arc  known  as  almond  soap-<;ream,  etc.,  serve  chiefly  for  toilet 
])npposos  and  shaving,  and  must,  therefore,  be  very  delicate  and 
mild. 

Prcparc  first  a  (^lear  raiistic  potash  lye  of  20°  to  21°  B.  Now 
bring  oO  pounds  of  wliite  lard  and  10  pounds  of  cocoanut-oil 
into  a  clean,  roomy  kettle;  apply  geutle  heat,  and,  wlicn  the  fat 
is  melted,  add  50  pounds  of  potash  lye  of  20°  to  21"^  B. ;  keep 
the  mixture  at  a  teinpeniture  of  from  1G7^'  to  189°  F.,  and  stir 
constantly.  By  the  action  of  the  heat  and  stirring,  the  aqueous 
portion  of  the  lye  is  evaporated,  and  the  mixture  acquii'es  a 
thicker  coiLsisteney.  It  may  happen  that  a  portion  of  the  fatty 
substance's  separjites  from  the  mass,  which  is  chiefly  the  case 
when  the  temperature  of  the  mixture  is  raiseil  to  a  degree  ap- 
proa(;hing  the  boiling  point,  because  at  this  temperature  cHjncen- 
trated  lyes,  with  hut  few  exceptions,  have,  as  a  rule,  little  affinity 
for  the  fatty  substancx.^.  It  may,  however,  also  be  due  to  the 
inadequacy  of  alkali  in  the  mixture.  In  the  first  case,  the  com- 
bination is  restorwl  by  moderating  the  heat,  and,  in  the  other, 
saponification  is  completcHl  by  pouring  in  a  quantity  of  stronger 
lye. 
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For  the  first  operation,  which  is  called  preparatory  boiling, 
about  four  hours  arc  required.  For  the  complete  saponifi«itioii 
of  the  fat,  about  30  pounds  of  potash  lye  of  35'^  B.  are  then 
gradually  added,  cjire  being  had  to  ket*p  the  mixture  homo- 
geneous by  constant  stirring,  and  keeping  the  tem|)erature  below 
the  boiling  ]x)int  and  as  stationary  as  possible  between  167^  and 
189°  F.  The  end  of  sajwnifieation  is  recognized  by  the  paste 
acquiring  a  very  thick  consistency.  Stirring  now  becoming  more 
difficult,  the  fire  is  removed,  as,  notwithstanding  the  stirring,  the 
soap  might  settle  on  the  bott^mi,  and  scorch,  which  would  not 
only  change  the  quality  of  the  soap,  but  destroy  its  white  color. 
Many  manufacturers  prepare  this  soap  in  an  iron  kettle,  with 
double  bottom  heated  by  steam ;  some  use  silver  kettles,  whicrh 
are  preferable,  because  the  soap  will  retain  in  them  all  its 
whiteness. 

Fig.  99  represents  a  kettle  with  a  double  bottom  heated  by 
steam.     This  kettle  is  of  tinned  cop- 
per, and  may  be  used  also  to  purify  ^*"'  ^^' 
tallow  and  greases. 

The  entire  operation  of  preparing 
this  soft  soap  lasts  from  seven  to 
eight  hours.  When  the  soap  is  cool, 
it  has  a  soft  and  i)asty  consistency, 
and  is  poured  into  large  stone  or  por- 
celain jars  in  which  it  is  kept  for  use. 

Soft  soap,  as  obtained  by  the  sjipo- 
nification  of  fatty  substances  by  potash,  has  not  that  bright  and 
nacreous  appearance  recjuired  for  the  toilet.  To  attain  this 
state,  it  is  ground  in  a  marble  mortar,  and  aromatize<l  with  oil 
of  bitter  almonds,  about  1  ounce  being  sufficient  for  the  al)ove 
quantity. 

Although  oil  of  bitter  almonds  is  principally  iLse<l  as  a  per- 
fume for  these  soap  creams^  other  fragrant  substances  are  occa- 
sionally employed — for  instance,  liquid  storax  and  benzoin,  oil  of 
cocoa,  etc. 

When  the  soap  is  required  to  be  of  a  delicate  rose-color,  from 
15  to  30  grains  of  vermilion  to  each  pound  of  soap  must  be  addetl 
and  well  incorporated  with  the  pestle. 
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In  tlic  following  we  give  a  few  formulas  for  various  soft 
toilet-soaps : — 

Almond  sharing  cream, — Take  a  few  pounds  of  the  above  soap, 
introduec  it  into  a  marble  mortar,  and  strongly  triturate  it  with 
a  wfMxlen  pestle.  The  oj>eration  is  finished  when  the  soap  forms 
a  soft  and  homogeneous  paste ;  the  more  it  is  beaten,  the  finer  it 
will  Iweome.  To  perfume  it,  incorporate  from  H  to  2  drachms 
of  oil  of  bitter  almonds  per  pound. 

liase  ^having  cream. — Add  to  the  above  soap,  while  triturating 
it  in  the  mortar,  one-half  drachm  of  vermilion  per  pound,  and 
|)erfume  with  attar  of  roses. 

Amhrihval  nharhuf  cream., — Perfume  with  liquid  storax  and 
benzoin,  oils  of  bergamot  and  cloves,  and  color  purple  with  tinc- 
ture of  archil. 

Napkn  sharing  cream, — Boiled  soft  soap  50  pounds,  gum  tra- 
gacjintli  2  ouna»s,  tincture  of  musk  2  ounces,  tincture  of  amber- 
gris 1  ounce,  tincture  of  balsam  of  Peru  3  ounces,  oil  of  geranium 
2  ounces ;  color  light  brown. 

Sharing-i^ream, — Melt  20  pounds  of  hog's  lanl  in  a  water-bath 
at  212^  F.,  add  with  constant  stirring  5  pounds  of  potash  lye  of 
l.fV'\  specific  gravity,  and  k(»ep  the  mixture  at  this  temperature, 
gradually  adding  with  c<mstant  stirring  5  pounds  more  of  potash 
lyo.  Saponification  is  fiuishecl  in  a  few  hours.  The  c(x>le<l  soap 
is  made  into  a  perfectly  honiogcn(V)us  paste  by  rubbing  in  a 
mortar,  and  for  ertmc  (Vinnandcii  [)erfume<l  with  oil  of  bitt<T  al- 
monds, and  for  crenie  de  rome  with  oil  of  rose,  and  in  the  latt(»r 
case  c^)lorcHl  rose-re<l. 

Rf/p<>j>hagon-s(>aj)  is  a  mixture  of  equal  parts  of  resin-soap  and 
fine  white  soap  perfumed  with  oils  of  aniseed  and  citronella. 

(Verne  d^Dahrosie  is  ]>repared  from  lartl  colored  intens<.'Iy  red 
with  alcanna,  the  finished  soap  showing  a  peculiar  violet  color. 
Tt  is  perfunuHl  with  oil  of  ]>eppermint. 

Lif/tdd  ghfcerin-map, — Mix  in  a  suitable  vessel  100  parts  of 
oleic  acid  with  'U4  ])arts  of  glycerin.  Ile^it  the  mixture  and 
compound  it  with  constant  stirring  with  oO  parts  of  potash  lye 
of  l.;M  spcH'ifie  gnivity,  wheivby  saponification  is  quickly  finishe<l. 
Xow  allow  the  soaj)  to  stand  one  to  two  days,  then  dilute  it  with 
an  ecjual  quantity  of  water,  filter,  and  evaporate  the  filtrate  to 
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half  its  quantity  in  a  water-bath.  To  restore  the  soap  to  its 
thiekly-fliiid,  honey-like  consistency,  add  10  parts  of  purified 
potash  dissolved  in  as  little  hot  water  as  possible.  Any  desired 
IKjrfume  can  be  given  with  oil  of  neroli  or  another  volatile  oil. 

In  this  class  of  soap  we  include  also  those  which,  mixed  with 
water,  form  emulsions  and  are  used  as  cosmetics ;  they  consist 
chiefly  of  soft  soap,  generally  almond  cream  (cr6nie  d'amandes) 
and  fat-oil. 

AmamUne. — Mix  2|  ounces  of  white  syrup  and  11  drachms  of 
almond  soap-cream,  and  gradually  add  with  constant  stirring  7 
pounds  of  oil  of  almond  |K»rfumed  with  11  drachms  each  of  oils 
of  bitter  almonds  and  bergamot  and  5  drachms  of  oil  of  cloves. 
The  preparation  requires  considerable  experience  and  exertion 
of  strength,  as  towards  the  end  of  the  oj^eration  stirring  IxHJomes 
very  difficult  on  ticcount  of  the  increasing  consistency.  The 
fresher  the  oil  tlie  better  the  preparation. 

Ofinne, — Gum  arabic  1\  ounces,  hcmey  4  ounces,  the  yelks  of 
0  eggs,  soft  soap  2  ounws,  olive-oil  2  pounds,  oils  of  limes  and 
bergamot  each  11  drachms,  oil  of  thyme  H  drachms,  oil  of  cloves 
5  drachms,  and  oil  of  cassia  li  drachms.  Rub  the  gum  and 
honey  together,  then  add  the  yelks  of  eggs,  and  add  the  perfume 
in  the  same  manner  as  given  for  amandine. 

Glycerin  jelly. — Mix  4  oun(«s  of  glycerin  with  2  J  ounces  of 
soft  soiip  and  stir  in,  in  the  manner  above  described,  4  pounds  of 
almond-oil  perfumed  with  2 Jt drachms  of  oil  of  thyme.  In 
summer  it  is  advisable  to  use  5  pounds  of  almond-oil. 

JSoa})-balls  or  sarondtcs,  often  called  wash -balls,  once  verj'  much 
Qised,  are  made  of  any  good  hard  soap,  cut  into  squares  and 
rounded  in  the  hand  with  a  brass  tool  until  spherical.  Mottled 
soap  marbled  with  vermilion  and  ultramarine  is  the  kind  most 
use<l.  The  transparent  soaps  are  also  formed  into  balls  and  have 
a  good  ap])earance. 

Jlrdicated  soapH. — Every  soap-maker  engaged  in  the  prepara- 
tion of  medicated  soaps  is  aware  of  the  painstiiking  care  and  ac- 
curacy required  to  make  soaps  according  to  a  physic^ian's  pre- 
scription, and  although  many  manufiicturers  turn  out  an  excel- 
lent product  there  are  many  so-«i11(k1  mcnlicated  soaps  brought 
into  commerce  which  do  not  deserve  the  name,  since  thev  fre- 
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qiiontly  contain  not  even  a  trace  of  effioacious  tNifadtaDoeB;  Agftin, 
wc  find  other  medicated  soaps  "which  are  iboperative  on  account 
of  ij^norancc  as  regards  the  decomposition  of  the  chemical  agents 
added  to  the  soap.  In  many  iodine  soapSi  for  instancei  a  small 
addition  of  potassium  iodide  is-  foundy  but  no  sodium  hyposul- 
phite, which  is  absolutely  necessary  to  render  the  iodine  effieih 
cious.  And  thus  there  are  many  other  aoaps^  which  from  a  want 
of  sufficient  chemical  knowledge  are  not  properly  composed,  and 
instead  of  having  a  soothing  and  healing  effect  in  skin  diseases 
promote  the  diseased  state. 

!^[edicatcd  soups  are  prepared  either  in  the  cold  or  warm  way 
similar  to  milled  soaps. 

Attention  has  been  recently  directed  to  some  medicated  soaps 
prepared  by  Dr.  P.  G.  Unna,  of  which  the  super-fat  salicylic- 
soap  and  su])er-fat  zinc  salicylic-soap  are  the  most  interesting. 
These  soa|>s  2)reparcd  from  the  best  salicylic  acid  are  successfully 
used. 

1.  As  a  disinfecting  soap  in  all  fungoid  affections  of  the  skin. 

2.  As  an  auxiliary  remedy  in  the  form  of  simple  ablutions, 
with  as  hot  water  as  possible  in  severe,  obstinate,  and  strongly 
itching  (^ses  of  eczema. 

3.  In  acne,  partially  to  promote  the  removal  of  the  disciised 
horny  layer  and  to  lay  bare  the  follicle  dosed  by  it  and  partially 
to  remove  tlie  black  liorny  points  of  the  comedones. 

The  composition  of  tlie 

/^iiper-ftft  Halhj/He-fioap  is  as  follows  :  Suj)er-fat  stock-soap  95 
parts,  .sjilicvlic  acid  5  parts.  The  soap  is  yellowish  white  and 
quite  soft,  and  inclined  witli  r(»i>oated  soaking  and  drying  U>  be- 
come brittle,  and  should,  therefore,  be  kept  dry. 

Suprr-faf  zinc  mllci/lic-ftoftp  is  oom]X)sed  of  88  parts  of  st<x:k- 
soap,  2  ))ai'ts  of  zinc  oxide,  and  10  parts  of  salicylic  acid.  This 
soii]^  is  white,  very  hard,  yields  little  lather  with  cold  water,  but 
an  abundant  om*  with  hot  water,  with  which  it  is  directed  to  be 
used. 

Other  sujx^r-fat  soaps  prepared  according  to  Dr.  Unna's  direc- 
tions are : — 

SupiT-fat  tar-soap  contains  5  per  cent,  of  tar. 
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Supcr-fat  8ulphw^8oap  contains  10  per  cent,  of  precipii 
sulphur. 

Super-fat  far-milphur  soap  contains  5  per  cent,  each  of  tar  and 
precipitated  sulphur. 

Super-fat  camphor-sulphur  soap  with  5  per  cent,  of  camphor 
and  10  per  cent,  of  precipitated  sulphur. 

Super-fat  camphor-soap  with  5  \yev  cent,  of  aimphor. 

Super-fat  borax-soap  with  5  per  cent,  of  sodium  borate. 

Super-fat  iodine-soap  with  5  per  cent,  of  potassium  iodide. 

Super-fat  no phthol-soap  with  5  per  cent,  of  napbthol-0. 

Super-fat  naphthol- sulphur  soap  with  5  per  cent,  each  of  naph-. 
thol-/3  and  precipitated  sulphur. 

Otiier  foimulas  for  medmxied  soaps.  Benzoin-soap, — Cochin 
Cliina  cocoanut  oil  16  pounds,  soda  lye  of  40°  B.  8  pounds,  tinc- 
ture of  l)enzoin  21  ounces,  pulverized  sienna  2|  ounces. 

Benzoin  soap  (in  the  cold  way). — Prepare  first  by  the  cold  way 
a  good  non-caustic  soda-soap  from  a  mixture  of  cocoanut-oil  and 
lard,  strip  the  soap,  sprinkle  the  shavings  with  the  color,  then 
pour  the  benzoin  tincture  over  them,  mix  in  the  mill,  press,  dry, 
and  mould  the  finished  soap. 

For  benzoin-soap  use  :  100  pounds  of  soap  prepared  as  above 
and  tincture  of  benzoin  8  pounds.     Color  brown  with  sugar  color. 

Benzoin  tincture  is  prepare<l  by  tivating  a  good  quality  of 
pulverized  benzoin  with  alcohol.  Benzoin  soap  has  an  agreeable 
vanilla-like  odor. 

Camphor  soap  (in  the  cold  v:ay), — Cocoanut-oil  40  pounds,  and 
lye  of  38^  to  40°  B.  20  pounds,  stirred  together  at  100°  F.,  «un- 
phor  21  ounces,  and  oils  of  rosemary  and  caraway  each  7  ounces. 
The  camphor  is  diesolvwl  in  the  oil.  It  may  also  be  di.ssolved 
in  alcohol  and  the  solution  crutchcd  into  the  finished  soap. 

Carbolic  soap, — Half-palm  soap  20  poiuids,  starch  1  pound, 
carbolic  acid  (crystals)  1  ounce,  oil  of  lavender  2  ounces,  oil  of 
cloves  1  ounce. 

Carbol-glycain  soap, — Tallow,  cocoanut-oil,  and  lye  of  38° 
B.€ach  30  pounds,  alcohol  15  pounds,  liquid  (arbolic  acid  and 
glycerin  each  12  poimds,  sugar  color  J  pound.  Prepare  in  the 
same  manner  as  glycerin  soap. 
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<\uafxlin€  soap  is  used  for  the  preparation  of  so-called  iodine  baths 
y^  a  remedy  for  eruptions  of  the  skin.  The  soap  is  prepared  in 
the  cx>ld  way  as  follows ;  20  pounds  of  cocoanut-oil  are  saponi- 
fied in  the  usual  manner  with  10  pounds  of  caustic  lye  of  40° 
B.  and  a  solution  of  3  pounds  of  potassium  iodide  in  4  pounds  of 
water  is  addcKl. 

Sfdjjhvr-Hoap, — Saix)nify  20  pounds  of  eoeoanut-oil  with  10 
jK)unds  of  caustic  stnla  lye  of  40°  B.  and  stir  in  4  pounds  of 
flowers  of  sulphur. 

The  soap  may  also  be  prepared  in  the  following  manner: 
Take  any  gmxl  hard  soap,  half-palm  for  instance,  and  melt  care- 
fully with  dissolved  starch  and  add  al)out  12  per  cent,  of  flowers 
of  sulphur,  color  yellow  with  naphthaline  yellow.  Perfume  to 
fancy. 

Tar-soap, — Melt  together  20  pounds  of  cocoanut-oil  and  3 
pounds  of  coal-tar,  and  saponify  the  mass  with  11  pounds  of 
caustic  lye  of  11  -^  B.  This  soap  is  chiefly  used  for  eruptions  of 
the  skin. 

Another  far-soap  is  prepared  from :  Cocoanut-oil  20  pounds, 
tallow  10  pounds,  juniper-tar  5  pounds,  s(Kla  lye  of  40°  B.  15 
poniuls.  First  saponify  the  fats  and  then  add  the  tar  ;  ])erfuine 
may  be  added,  though  fine  perfume  would  be  lost  in  the  stronjr 
odor  of  the  tar. 

Tatinin'-^oap, — Dissolve  15  pounds  of  good  tallow  soap  in  a 
water-bath,  and  stir  into  it  1  j)ound  of  tannic  acid  (to  be  had  of 
any  drng^rist)  and  sutlicient  starch  so  that  the  mass  can  In?  formed 
into  suitable  cakes. 

lWW///f'  tnr-soaf). — Melt  20  pounds  of  co<x)anut-oil  and  o 
pounds  of  tar  and  saponifv  the  mitss  >vith  11  pounds  of  lye  of 
40°  B.  Then  dissolve  2  pounds  of  yellow  vast^line  and  stir  t\m 
tojrether  with  ^  pound  of  lukewarm  water  into  the  soap. 

Thus  the  intelligent  soap-maker  can  prepare  any  kind  of 
me<lieat(xl  soaj)  by  using  the  proper  proportions  of  the  substances, 
taking  care  that  the  medicinal  agent  may  not  l)e  injurious  to  the 
skin  or  the  general  health. 

Thymol-soap  with  8  to  5  per  cent,  of  thymol. 

Crolon-oU  soap  with  2  per  cent,  of  croton-oil. 

Cador-oU  soap  with  20  per  cent,  of  the  oil  with  other  fats. 
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Petroleum-soap  with  20  per  cent,  of  the  petroleum  added  to 
the  other  fats  before  saponification. 

Paraffin  soap. — The  wax  to  the  amount  of  10  per  cent,  is  added 
to  the  fats  before  saponification. 

Oreasote-soap  with  2  per  cent,  of  creasote. 

Turpeniine^soap  with  5  per  cent,  of  oil  of  turpentine. 

Alum-soap  with  10  per  cent,  of  finely  powdered  alum. 

Men^curial-soaj}  with  6  per  cent,  of  mercurial  ointment. 

Irish  moss-soap  with  5  per  cent,  of  Irish  moss  dissolved  in  a 
suitable  quantity  of  water  and  strained. 

Bran-^oaj)  with  10  to  20  per  cent,  of  bran. 

Commeal-soap  with  10  to  20  per  cent,  of  commeal. 

Oatmeal-soap  with  10  to  20  per  cent,  of  oatmeal. 

Gall  and  scouring-soaj/s, — A  good  gall-soap  for  washing  fine 
silk  stuffs  should  not  be  wanting  in  any  household.  SucJi  soap 
is  readily  prepared  requiring  no  special  apparatus. 

Cocoanut-oil  6  pounds,  tallow  2  pounds,  Venetian  turpentine 
1^  pounds  are  brought  into  a  kettle  and  heated  to  106°  F.  Then 
stir  in  4  pounds  of  caustic  soda  lye  of  38°  B.  previously  mixed 
with  1 J  pounds  of  ox-gall,  bring  the  soap  into  the  frame  and 
cover  it  lightly. 

Gall-soap, — Saponify  in  the  ordinary  manner  20  pounds  of 
cocoanut-oil  with  10  pounds  of  caustic  soda  lye  of  38°  to  39°  B. 
and  add  10  pounds  of  ox -gall.  Color  green  and  add  li  ounc(?s 
of  oil  of  turpentine. 

Gall  scaurim/ soap, — In  40  pounds  of  cocoa  nut  oil  heated  to 
99.5°  F.,  dissolve  4 J  ounces  of  ultramarine  green  and  saponify 
in  the  ordinary  manner  with  21  pounds  of  soda  lye  of  38°  B. 

In  the  mean  while  weigh  off  6  pounds  of  potash-lye  of  10°  B. 
and  8  pounds  of  salt  water  of  12°  B.,  stir  into  this  solution  G 
pounds  of  ox-gall  and  add  all  with  constant  stirring  to  the  soap. 
Then  stir  in  1  pound  of  oil  of  turpentine  and  4  ounces  of  potas- 
sium bichromate  dissolveil  in  5  ounces  of  hot  water.  Ladle  the 
soap  into  the  frame  and  cover  lightly. 

Scouring  soap. — Melt  10  pounds  of  cocoanut-oil  and  6  pounds 
of  kidney-tallow,  and  sajwnify  with  8  ]Kjunds  of  lye  of  40°  B. 
Color  the  soap  green  with  1 J  ounces  of  ultramarine  green,  and 
stir  into  it  1  pound  of  ox-gall  and  i  {xmnd  of  oil  of  turpentine. 
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Breda  u  sconriytg  soap. — ^Dissolve  2  pounds 'of  white  eard*8oap 
cut  into  fine  shavings  in  4^  ounces  of  boiling  water,  and  add  3^ 
ounces  of  alcohol  and  2  ounces  of  spirit  of  sal  ammoniac. 

Floathy  soap, — For  certain  purposes — bathing,  etc. — it  may 
be  of  advantage  to  have  a  soap  whidi  will  float.  Aooording  to 
Hilgcnj,  such  soap  can  be  preijiipcd  from  every  kind  of  curd-aoap 
by  inclosing  a  sufficient  quantity  of  a  substance  specifically 
lighter  than  water  to  render  the  soap  itself  lighter  than  ¥rat;er. 
Hollow  glass-balls  or  hollow  substances  of  water-proof  paper  are 
suitable  ibr  the  purpose,  but  the  best  materials  are  pine-faai^ 
eork,  etc.,  they  being  light,  cheap,  infrangible,  and  indifferent 
towanls  the  action  of  water.  A  piece  of  bark^  cork,  etc.,  cor- 
responding in  shape  to  the  exterior  of  the  cake  of  soap,  and  per- 
forated by  several  holes,  is  inclosed  in  the  soap  in  moulding,  an 
intimate  union  of  the  two  surfaces  being  effected  by  the  soap 
running  through  the  holes  in  the  cork. 

Instead  of  inclosing  such  light  substances,  floating  soap  can 
also  l)c  prej>ared  by  the  formation  of  actual  hollow  s])aces,  im- 
pressions of  any  desired  shape  being  made  for  this  purpose  upon 
the  inner  surfaces  of  two  pieces  of  soap,  which  are  aflerwanls 
conicnlcil  togc»ther  by  means  of  liquid  soap. 

Floating  soap  ctm  be  prepared  in  a  still  more  simple  manner 
by  stirring  into  hot  ground-soap,  while  cooling,  finely  pulverized 
s(Mliuni  birarbonate.  At  a  tenipeniture  of  l^S"  F.,  the  so<lium 
bicarbonate  is  d(H*oniposiHl  into  soda  and  carbonic  acid;  and  the 
latt(»r,  .^K'cking  an  cs<,';ipe,  renders  the  soap-mass  jHirous  and 
Sjxuigy,  in  wln'ch  state  it  finally  cools,  its  s|x»cific  gravity  being 
reduwd  bv  nearly  double  the  increase  in  bulk. 

For  prcjmring  fhwting  soap  on  a  large  s<'ale,  indirect  steam  has 
to  l>e  used,  and  the  kettle  provide<l  with  a  stirring  ap{)aratus.  As 
a  rule,  fats  yielding  a  goo<l  lather,  such  as  cfxx>anut-oil,  |>alm- 
kernel-oil,  poppy-sec<l  oil,  etc.,  are  ust^d.  Tallow  is  not  well 
adapter!  for  the  pnr[)ose.  S(»raps  from  soap  prepared  from  ct>coa- 
nut-oil,  etc.,  may  also  be  utiliziHl.  For  this  purpose,  bring,  for 
instanc^e,  '100  pounds  of  water  to  the  l)oiling  jwint,  and  dissiJve 
in  it  100  pounds  of  c»ocoanut-oil  scMi]>-scraps,  previously  reduced 
to  fine  shavings  by  a  soajvplane.  When  all  is  dissolved,  set  the 
stirring  apparatus  in  motion,  keeping  the  contents  of  the  kettle 
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at  a  temperature  of  99.5°  F.  A  thick,  viscid  lather  is  gradually 
formed,  amoimting  to  uearly  double  the  quantity  of  the  original 
maas.  Stirring  is  continued  until  the  lather  is  thoroughly  homo- 
geneous, which  can  he  readily  judged  from  samples.  Sliortly 
before  bringing  the  soap  into  the  frame,  it  is  perfumed  with  oil 
of  cassia  14  ounces,  oil  of  bergamot  7  ounces,  oil  of  lemon  4 J 
ounces. 

The  soap  being  completely  cooled  in  the  frame,  it  is  cut  into 
bars,  and  allowed  to  dry.  The  soap  may  be  colored  as  desired. 
If  only  white  c<x?oanut-oil  soap-scraps  have  been  workeil,  it  is, 
as  a  rule,  left  white,  but  colored  brown  if  prepared  from  colored 
scrap. 

Floating  soap  may  also  be  prepare<l  by  melting  a  good  quality 
of  wax-grain  soap  or  cocoanut-oil  soap  in  water,  and  converting 
the  mass  into  a  viscid,  thick  lather  by  stirring.  The  porous 
soap  thus  prepareil  can  be  perfumed  and  colored  as  dcsiixxl,  and 
possessi^s  the  property  of  floating  upon  water. 
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CHAPTER  XIX. 

VOLATILE  OILS  AND  (/THER  MATERIALS  USED  FOB  THE 

PERFUMING  OF  SOAPS. 

The  volatile  oils  as  found  in  commeroe  vary  very  much  in 
quality,  and  are  frequently  adulterated.  Unfortunately  the 
meiins  for  detecting  such  sophistications  are  imperfect  and  diffi- 
cult to  execute,  and  it  is,  therefore,  the  safest  plan  to  purchase 
these  very  expensive  articles  from  a  source  known  to  be  reliable. 
In  the  following  we  give  a  list  of  the  volatile  oils  and  other 
materials  best  known ;  there  are,  however,  many  other  oils  and 
substances  used  in  perfuming  soa|>s,  but  they  are  of  minor 
importance. 

Oil  of  bitter  almonds  is  obtained  by  submitting  bitter-almond 
eako  (left  after  the  expression  of  the  fixed  oil  of  bitter  almonds) 
to  distillation  with  water.  It  is  of  a  pale,  golden-yellow  color, 
colorless  when  reotifieil,  and  has  a  strong  nutty  taste  and  odor. 
Its  sjKicific  gravity  is  1.043  at  59^  F.,  but  varies  a  little  with 
age. 

Oil  of  bitter  almonds  is  much  adulterated  with  cheaper  oils, 
but  chicflv  with  nitrobenzole,  which  has  an  odor  vcrv  similar  to 
that  of  genuine  oil.  Pure  oil  of  almond  mixed  with  sulphuric 
acid  gives  a  clear  crimson-red  color  without  jxji'ceptible  decom- 
position;  with  an  alcoholic  mlutioti  of  i)oia^h  crystals  are  elimi- 
nated. The  oil  will  take  up  as  much  as  one-third  of  its  w(»ight 
of  iodine,  and  retain  the  same  in  solution.  Potasaium  ehromafe 
docs  not  affect  the  oil.  To  detc»ct  the  presence  of  nitrol)cnzole, 
dissolve  1  part  by  weight  of  the  suspecte<l  oil  in  10  parts  by 
weight  of  alcohol ;  com]>ound  the  solution  with  1 .5  parts  by 
weight  of  solid  caustic  potash,  and  evaporate  the  mixture  to  one- 
thinl  its  original  volume.  Pure  bitter  almond-oil  turns  brown, 
but  remains  fluid,  while,  if  adulterated  with  nitrol>enzole,  a 
brown  resinous  substance  is  formed,  which  floats  in  the  liquid. 
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OH  of  hitter  almonds  (factitious)  known  in  trade  as  nitrobenzole, 
oU  of  mirbanCy  essence  of  mirbane,  etc.,  is  now  extensively  prepareil 
as  a  substitute  for  the  genuine  oil  of  bitt<3r  almonds,  and  much 
used  for  scenting  soap,  especially  the  cheaper  varieties.  It  is 
prepared  in  the  following  manner :  The  apparatus  consists  of  a 
large  glass  worm,  the  upper  end  of  which  is  divided  into  two 
branches,  gradually  dilating  so  as  to  form  two  funnel -shai)ed 
tubes.  Concentrated  nitric  acid  is  poured  into  one  of  the  tubes, 
and  benzole  into  the  other.  The  two  substances  meet  on  the 
point  of  junction  of  the  two  tulles,  the  rate  of  flow  being  regu- 
lated by  suitable  means.  Chemical  reaction  takes  place  at  once, 
and  the  new  compound  is  cooled  by  its  passage  through  the 
worm  which  is  refrigerated  for  the  purpose.  The  product  is 
repeatedly  washed  with  water,  which  completes  the  operation. 
Nitrobenzole  has  a  specific  gravity  of  1.209,  boils  at  415.5°  F., 
and  solidifies  on  cooling  to  37.5°  F. 

BergamoUoU  is  obtained  from  the  rinds  of  the  Citrus  bergamiuy 
or  bergamot-orange.  It  is  of  a  pale  green  or  yellowish  color,  be- 
coming, however,  darker  with  age.  The  specific  gravity  varies 
l)etween  0.856  and  0.888  at  59°  F,  and  the  boiling  point  between 
365°  and  397.5°  F.  It  congeals  at  11°  F.  It  is  one  of  the 
most  changeable  oils  and  soon  acquires  an  odor  of  turpentine.  It 
is  frequently  adulterated  with  alcohol,  being  very  soluble  in  it. 
The  alcohol  is  detected  when  it  is  shaken  with  red  sandal-wood, 
which  with  a  pure  oil  is  not  touched,  but  in  alcohol  is  colored. 
From  the  other  oils  of  the  family  Aurantiaceoi  it  differs  by  its 
ready  solubility  in  alcohol :  1  j)art  of  oil  in  J  part  of  jilcohol. 

Caraway-oil  is  obtained  by  distillation  from  the  seeds  of  the 
common  caraway  plant,  Camm  carui.  The  oil  is  nearly  colorless, 
of  a  very  aromatic  odor  and  acrid  taste ;  it  becomes  yellow- 
brownish  by  age  and  then  shows  an  acid  reaction.  It  has  a  spe- 
cific gravity  varying  between  0.900  and  0.960  at  59°  F.,  and 
boils  at  from  347°  to  446°  F.  It  shows  but  little  reaction  with 
iodine  and  gives  an  almost  clear  liquid  with  alcohol  and  sul- 
phttric  acid.  * 

CassioroU  is  obtained  by  distillation  from  the  buds  and  barks 
of  CinTuimonima  cassia,  a  tree  indigenous  to  China.  It  is  thickly 
fluid  and  of  a  golden-yellow  color.     Its  specific  gravity  varies 
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between  1.030  and  t.090.  Its  fragrance  is  pleiwant  and  oiona- 
moD-like,  but  less  refined  than  tlic  geiiwine  cinnamon-oil  iindar 
whicb  name  it  is  fre<|ucntly  brought  into  commerce. 

Cinjiamiyn-oU  (genuivie)  ie  obtiiinwl  frrni  the  bark  of  the  young 
branches  of  Clnnamonium  sq/tanicutn,  «.  tree  cnltivated  in  exten- 
sive plantiitioiis  ill  Ceylon.  The  oil  is  heavier  than  watpr,  ite 
specific  gravity  being  1.005  to  1.050  at  5U°  F.  It  is  of  a  pip- 
yellow  to  ftnl-brown  color,  tho  latter  indicating  old  oil,  of  an 
agreeable  mlor  and  biting,  bnt  pure  sweet  taste.  It  remains 
liquid  at  — 1:*°  F. 

Citron-oii,  from  tiio  peel  of  the  fruit  of  Citrus  loftiica,  or  the 
citron  tree.  The  rectified  oil  is  colorless,  of  an  agreeable,  pen<v 
trating  odor  nnd  acrid  tatte,  and  very  senaiti\-e  to  air  and  light. 
By  esposnrc  to  light  it  tunis  yellow,  and  if  air  be  admitted  at 
the  same  time  it  is  first  converted  into  a  fluid,  which,  on  ac«>nnt 
of  its  content  of  ozone,  possesses  strong  bleaching  proj)erties. 
The  oil  acqiiircH  at  the  same  time  a  disagreeable  odor  resembling 
that  of  oil  of  turpentine,  and  is  finally  converted  into  a  resinoHs 
mass.  The  specific  gravity  of  citron-oil  is  0.850  at  59**  F.,  it 
boils  at  from  332.6*'  to  343.4°  F.,  and  congeals  at  —4°  F. 

Cili-o)i<-Ua-oil  is  brought  into  commerce  from  India  and  is  pro- 
diice<I  from  the  leaves  of  Adropogon  I'^hcenanthit^f  largely  cult!- 
vftt«l  in  Ceylon.  Its  odor  resembles  that  of  genuine  citron-oil. 
It  is  chiefly  used  for  scenting  the  finer  grades  of  houey  and 
yellow  soap. 

Cfo>r'<,  oil  of. — Every  part  of  the  clove-tree,  GaryophyUas  aro- 
viaiif-ii-'',  aliounds  with  aromatic  oil,  but  it  is  most  fragrant  and 
plentiful  in  the  nncxpanded  flower-buds  which  are  the  cloves 
of  commerce.  They  are  soaked  for  some  time  in  salt  water 
and  (lien  submitted  to  distillation.  The  oil,  when  fresh,  is  lU- 
mosl  ci>lorless,  but  on  exiKwure  to  the  air  acquires  a  brownish 
color  and  a  thtckly-fluid  consistency.  It  has  the  aromatic  taste 
and  odor  of  cloves.  Its  specific  gravity  varies  l>et\veen  1.030 
and  1 .080  at  50°  F.;  it  boils  at  482"  F.  It  is  frequently  adul- 
tcnitcd  with  infcri<)r  oils  and  with  carbolic  acid.  The  latter 
adulteration  may  be  detected  by  Fliickiger's  test  as  follows: 
Agitate  tho  su^ipected  oil  with  50  parts  of  hot  water ;  decant  and 
slowly  evaporate  the  aqueous  portion  ,t«  a  small  bulk.     Add  one 


MATERIALS   USED   FOR   PERFUMING  OF  SOAPS.  533 

•      I 

drop  of  ammonia  and  a  very  little  chlorinated  lime.  If  carbolic 
acid  be  present,  a  green  color  changing  to  a  permanent  blue  is 
developed. 

CumifhoU  is  obtained  by  distilling  the  fresh  seedg  of  the  cumin, 
Cuminum  cyniinum.  It  is  a  j)ale-yellow  oil  of  an  aromatic  taste 
and  odor.  On  exposure  to  air  it  is  rapidly  converted  into  cumic 
acid.  It  is  lighter  than  water,  its  specific  gravity  being  about 
0.973  at  59°  F. 

.  Fennd-oU  is  derived  bv  distillation  from  the  seeds  of  the  sweet 
fennel,  Foenuoulum  dulce.  When  pure  the  oil  is  colorless,  has  a 
hot, .  pungent  taste,  and  the  odor  of  the  plant.  Its  specific 
gravity  is  0.940  to  0.997  at  59°  P^.;  it  boils  at  from  365°  to 
374°  F.  and  congeals  at  from  39°  to  64.5°  F. 

Geranium~oil,  also  called  glmjcr-grass  oil. — The  oil  of  commerce 
which  passes  under  this  name,  and  which  was  formerly  imjx)rted 
from  the  East  Indies,  was  not  obtained  from  any  species  of  gem  11- 
turn  or  pelargonium^  but  probably  from  a  species  of  andropogon. 
Properly,  however,  the  term  geranium-oil  is  only  applicable  to 
that  obtained  from  some  species  of  pelargonium.  The  genuine 
oil  from  the  rose-geranium  is  prepared  in  large  quantities  at  La 
Trappc  de  Staonelli,  not  far  from  the  Bay  of  Sidi  Ferruch,  in 
Algiers.  A  finer  oil  is  yielded  by  the  rose-geranium  grown  in 
France  and  Turkey,  but  it  is  much  dearer.  Geranium-oil  smells 
very  much  like  attar  of  roses,  and  is  for  this  reason  very  fre- 
quently used  for  adulterating  rose-oil. 

Jamftiuy  oil  of. — This  is  obtained  from  Jasminum  officinale  and 
J.  grandifiorunu  The  fresh  blossoms  of  these  two  jasmine  spe- 
cies are,  on  account  of  their  small  yield  of  oil,  most  profitably 
treated  by  enfleurage.  The  oil  is  pale  yellow  and  possesses  a 
pleasant  jasmine  smell.  Good  jasmin-oil  deposits  at  32°  F.  jas- 
min stereopts,  which  crystallize  into  lustrous  scales  which  melt  at 
54.5°  F.  It  is  lighter  than  water  and  is  readily  soluble  in  alco- 
hol, ether,  and  oils. 

Lavender-oil. — The  genuine  lavender-oil  is  distilled  from  the 
flowers  of  Lavandula  vera  ;  that  produced  in  England  possesses 
tlie  finest  fragrance.  Wlien  freshly  prepared  it  is  a  colorless 
liquid,  which  becomes  yellow  on  standing.  It  has  a  hot,  cam- 
phorous,  slightly  bitter  taste  and  an  odor  of  lavender.     It  has  an 
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aci<l  reaction,  a  ppecific  gravity  of  0.875  at  59°  F.,  and  begins  to 
lx)il  at  365^  F.,  the  temperature  quickly  rising  to  374°  F.,  and 
tilt*  greater  portion  distilling  over  between  383°  and  419°  F.  It 
is  frequently  adulterated,  chiefly  with  alcohol,  but  oocilsionaUy 
with  oil  of  bergamot.  The  pure  oil  fulminates  quickly  and  vio- 
lently with  iodine,  and  sulphuric  acid  turns  it  reddish^brown,  the 
reaction  being  accompanied  by  strong  thickening.  An  admixtnie 
of  alcohol  is  readily  detected  by  treatment  with  a  small  quantity 
of  tannin.  If  the  latter  is  not  altered,  the  oil  contains  no  alco- 
hol ;  if,  however,  it  becomes  viscid  and  sticky,  it  is  adulterated. 
Adulteration  with  oil  of  turpentine  is  detected  by  treatment  with 
strong  alcohol.  For  the  complete  solution  of  1  part  of  oil  of 
lavender  5  parts  of  90  per  cent,  alcohol  are  required ;  if,  however, 
the  oil  contains  turpentine,  the  fluid  is  turbid. 

Another  kind  of  oil  of  lavender,  known  as  foreign  oil  oflavfu- 
iJer,  to  distinguish  it  from  the  English  oil,  or  as  spike  oily  is  chiefly 
obtained  by  distillation  from  Lamndula  spica  and  L,  «toechas,  or 
Alpine  lavenders.  This  oil,  though  very  good  in  itself,  cannot 
coniivare  with  fine  genuine  English  oil,  and  brings  only  about  one- 
tontli  of  its  price.  It  has  a  dark-green  color  and  slight  lavender 
(Mlur ;  it  has  an  acid  reaction,  a  specific  gravity  of  0.9081  at  59^ 
F.,  and  begins  to  boil  at  from  338^  to  347°  F. 

lA'inouH,  oil  oj\  is  obtained  by  various  processes  from  the  rinds 
of  lemons.  Pure  oil  of  lemons  is  almost  colorless  and  has  the 
odor  of  the  fruit.  Its  specific  gravity  varies  bctwec*n  0.8752  and 
0.8785  ;  it  boils  at  148^'  F.,  and  is  soluble  in  all  pro]>ortions  in 
absolute  alcoh(J  and  glacial  acetic  acid.  It  is  frequently  adulte- 
mtcil  with  turix^ntinc.  This  may  be  detected  by  slowly  heating 
the  oil  in  a  dry  test-tiil>e  with  a  small  piece  of  copper  bntyrate  to 
about  338°  F.,  taking  «ire  that  the  temperature  does  not  exceed 
350^  F.  The  copi)er-salt  will  dissolve  in  puix^  oil  of  lemon  with 
a  gi-ei'n  color,  while  in  the  presence  of  oil  of  turjK'ntiiio  a  yellow 
turl)id  mixture  is  obtainetl ;  reddi^h-yell(>w  cuprous  oxide  being 
separated.  This  test  is  also  applicjible  to  oils  of  bergamot  and 
orange-peels, 

Lliiic^,  oil  oJ\  or  liuuite  nil^  is  derived  from  the  rind  (;f  the  lime, 
( 'ilnifi  llmdta.     The  oil  is  obtained  in  the  same  manner  :is  oil  of 


MATERIAUS   USED  FOR  PERFUMING  OF  SOAPS.  635 

lemons,  which  it  somewhat  resembles.     Its  mean  specific  gravity 
is  0.8734  at  84°  F. 

Marjoram  oil  is  produced  by  distilling  the  flowerj'  tops  of  the 
sweet  maijoram,  Origanum  marjorana.  When  freslily  prepared,  it 
is  yellowish,  but  becomes  brown  by  age.  It  has  a  pungent 
i>mell  and  a  hot,  peppery  and  slightly  bitter  taste.  Its  specific 
gravity  is  0.911  at  59°  F. ;  when  distilled  it  begins  to  boil  at 
365°  F.,  but  the  temperature  rises  rapidly  to  392°  F.,  and  remains 
constant  at  between  419°  and  428°  F.,  a  resinous  mass  being 
leil  in  the  retort. 

Neroli  or  orange-jloirer  oil. — This  oil,  obtained  by  distillation 
of  the  orange  blossoms  Citrus  aurantium^  with  water,  is  noted  for 
its  fine  and  fragrant  smell  and  is  distinguished  over  all  the  other 
oils  of  the  family  Auranfiaceoe,  in  such  a  manner  that  a  falsifica- 
tion of  it  seems  scarcely  possible.  It  differs,  moreover,  in  its 
action  with  nitric  acid,  by  which  it  acquires  a  dark  red-brown 
color,  while  the  other  oils  of  the  same  family  of  plants  are  much 
less  colored,  some  only  slightly  tinged. 

Nuimeg-oil  (volatile)  is  obtaineil  by  submitting  the  nutmeg  or 
fruit  of  Myristica  moschaia  to  distillation  with  water.  It  is  color- 
less or  pale-yellow,  and  has  the  odor  and  taste  of  nutmegs.  Its 
specific  gravity  is  from  0.920  to  0.948  at  59°  F.  It  is  soluble 
in  all  proportions  in  glacial  acetic  acid. 

OrangC'pcel  oil,  also  called  Portugal-oil ,  is  obtained  from  the 
peels  of  the  bitter  and  sweet  orange  in  a  manner  similar  to  that 
of  oil  of  lemons.  It  is  golden-yellow  and  has  a  refreshing  odor. 
Its  specific  gravity  varies  between  0.836  and  0.890  at  59°  F. ; 
it  boils  at  302°  F.  It  is  frequently  adulterated  with  both 
alcohol  and  inferior  oil  of  other  species  of  citrus.  The  latter 
sophistication  may  be  detected  by  the  different  behavior  of  the 
oils  toward  alcohol.  Genuine  orange-oil  dissolves  only  by 
repeated  shaking  with  12  parts  of  its  quantity  of  alcohol,  while 
inferior  citrus  oils  require  only  6  parts.  If,  therefore,  7  to  9 
parts  of  alcohol  are  required  for  the  solution  of  the  suspected  oil, 
adulteration  is  proved.  With  iodine,  orange-oil  fulminates 
violently. 

Patchouli'oU  is  obtained  from  the  leaves  o{ Pogontemon  patchouli. 
It  is  of  a  dark-brown  color  and  its  specific  gravity  varies  from 
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0.5155  to  0.9(50.     Its  odor  is  tbe  most  powerful  of  any  derivei 
from  the  vegetable  kingdom  ;  hence,  if  mixed  in  the  propiirtin 
of  volnme  for  volume,  it  completely  covers  the  smell  of  all  olh« 
bodies.  It  is  fritiuently  adulterated  to  the  extent  of  even  (JO 
cent,  with'  cheaper  oils,  mostly  those  of  cedar  and  ciibebs. 

Ptmaito  oU,  or  oi/  ofaBspice  from  the  braised  fruit  of  the  at 
npiec,  Eugenia  jthnaila.  The  oil  is  pale  yellow,  becoming  retlilid 
brown  by  age ;  it  has  a  verj-  pungent  taste  and  inteusv  wli 
rejembliug  that  of  cloves.  Its  specific  gravity  varies  lietwo* 
1.021  and  l.O^i".  The  pure  oil  when  treated  with  nitric  ai 
atx^uires  a  reti  color  with  strong  effervescDncc. 

Row-oil  or  atUir  of  roaos, — This  precious  oil  is  obtained  fro: 
various  species  of  roses.  The  principal  commercial  sonrce  i 
rofle-oil  is  a  cimimiscribed  patch  of  ancient  ThrBoe  or  uiivdei 
Bulgaria,  where  the  variety  used  for  distilling  purpoecs  is  tlie  » 
called  Thraciiui  rose,  a  plant  of  exceedingly  rapid  growth.  Tl 
average  quantity  of  product  is  estimated  by  Baur  at  0.037  : 
0.040  i>er  cent. ;  another  authority  says  that  3200  pounds  i 
roses  givei^foiiud  of  oil. 

Pui-e  dM^I,  cacefully  distilled,  is  at  first  colorless,  but  quickl 
becomes  yellowish  ;  its  specific  gravity  is  0.870  at  72.5°  F.,  i 
lioiling  point  is  444°  F.,  it  solidifies  at  52=  to  61"  F.,  or  etil 
higher,  it  is  soluble  in  absolute  alcohol  and  in  acetic  acid,  Tl 
most  usual  and  reliable  tests  of  the  quahty  of  roee-oil  are:  1,  i 
odor;  2,  its  congealing  point;  and  3,  its  crystallization, 
odor  can  be  judged  only  after  long  exjterioice.  That  of  the  co* 
centratcd  oil  is  intense,  penetrating  and  diffusive,  and  to  m« 
persons  unpleasant,  the  fine  and  agreeable  odor  Iteing  only  broiigl 
out  by  dilution.  A  good  oil  should  congeal  in  five  minutes  at 
tenqieraturp  of  54.5°  F.,  fraudulent  additions  lowering  tb 
«>ngealing  jtoint.  The  crystals  of  rose-stearoptene  are  ligh 
feathery,  shining  plates,  and  fill  the  whole  liquid. 

It  is  evident  that  such  a  valuable  oil  as  rose-oil  is  vcn"  muc 
exposed  to  adulteration.  Indeoil,  it  is  said  that  only  adulterate 
oil  reaches  the  market,  the  sophistication,  chiefly  with  gcraniui 
and  ginger-grass  oil,  taking  place  at  the  home  of  the  oil.  Tt 
general  chamrtcrs  of  these  oils  are  so  similar  lo  those  of  rose-oil 
even  tlie  odor  bearing  a  distant  resemblance,  that  detection  ie  \-ei 


MATEBIALS  USED  FOR  PERFUMING  OF  SOAPS.  537 

diffi(»ilt.  Greiner  recommends  the  fbllowing  as  a  reliable  test : 
Put  one  drop  of  the  suspected  oil  in  a  dry  test-tube  and  add  four 
drops  of  concentrated  sulphuric  acid.  A  perceptible  rise  in  the 
temperature  takes  place,  and  the  mixture  must  be  allowed  to 
stand  until  it  becomes  cool.  Two  grammes  of  absolute  alcohol 
are  then  to  be  added  and  the  mixture  well  shaken.  With  pure 
oil  the  mixture  will  be  slightly  opalescent,  and,  on  heating,  will 
turn  yellowish  brown,  the  color  remaining  on  cooling  the  solu- 
tion. In  the  presence  of  ginger-grass,  or  geranium-oil,  the 
solution  will  be  turbid  and  an  insoluble  precipitate  soon  forms. 
Pure  rose-oil  retains  its  characteristic  odor  when  subjected  to  this 
test,  but  the  mixture  with  the  other  oils  evolves  unpleasant  odors. 

When  fatty  oils^  such  as  sesame,  almond,  etc.,  are  used  as 
adulterants,  the  usual  test,  made  by  placing  a  drop  on  white 
paper,  and  heating  over  an  alcohol  flame,  shows  their  presence 
in  the  greasy  stain  which  remains.  Pure  rose  oil  is  entirely 
volatile. 

The  presence  of  8j)ermaceti,  which  is  usually  used  for  artifi- 
cially heightening  the  apparent  proportion  of  stearoptene,  is  easily 
recognizable  from  its  liability  to  settle  down  in  a  solid  cake,  and 
from  its  melting  at  122°  F.,  whereas  the  stearoptene  fuses  at 
81.5°  F. 

Rosemary  oil  is  obtained  by  distillation  from  the  rosemary, 
Bomtarinus  offidnalw.  It  is  colorless  to  pale  green,  very  limpid, 
and  of  a  more  an)matic  than  sweet  odor  characteristic  of  the 
plant.  Its  specific  gravity  is  0.885  to  0.887  at  ,59°  F. ;  it  boils 
at  from  331°  to  334°  F.,  and  congeals  at  from  81°  to  86°  F.  It 
is  frequently  adulterated  with  oil  of  turpentine;  the  sophistica? 
tion  can  only  be  detected  by  the  difference  of  solubility  in  alcohol. 
Pure  rosemary  oil  dissolves  in  an  equal  volume  of  90  per  cent, 
alcohol,  while  oil  adulterated  with  turpentine  requires  a  far 
greater  quantity  for  complete  solution. 

Sassafras  oil,  from  the  bruised  root  of  the  sassafras  tree.  Sassa- 
fras officinale.  It  varies  in  color  from  colorless  to  yellow  and 
red.  Its  taste  is  pungent  and  aromatic,  being  agreeable  to  most 
persons.  Its  specific  gravity  varies  from  1.070  to  1.090  at  59° 
F.     It  is  frequently  adulterated  with  oil  of  turpentine,  which  is, 
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musk  is  contained  in  an  oval,  haiiy,  projecting  sac,  found  only  in 
the  male,  situated  between  tlie  umbilicus  and  the  prepuce.  It  is 
from  two  to  three  inches  long  and  from  one  to  two  broad.  In 
the  vigorous  male  animal  the  sac  contains  sometimes  6  drachms 
of  musk,  but  in  the  old  seldom  more  than  2  drachms,  and  none 
in  the  young. 

Musk  is  in  grains  or  lum[>s  concreted  together,  soft  and  unc- 
tuous to  the  touch,  and  of  a  reddish-brown  color  resembling  that 
of  dried  blood.  The  odor  is  strong,  penetrating,  and  so  diffusive 
that  one  part  of  miisk  communicates  its  smell  to  more  than  3000 
parts  of  inodorous  powder.  The  taste  is  bitter,  disagreeable,  and 
somewhat  acrid. 

Musk  is  very  much  adulterated,  but  very  little  of  the  genuine 
article  reaching  the  market.  The  Chinese  are  adepts  in  this  so- 
phistication. Dried  blood,  on  account  of  its  resemblance  to 
musk,  is  among  the  most  common  adulterations,  but  besides  this, 
sand,  iron-filings,  hair,  the  dung  of  birds,  wax,  asphaltum,  and 
manv  other  substances  are  introduced.  Thev  are  mixed  with  a 
small  portion  of  musk,  the  powerful  odor  of  which  is  communi- 
cated to  the  entire  mass  and  renders  the  disc<jverv  of  the  fraud 
soniotimes  difficult.  The  bag  containing  the  mu.sk  should  have 
the  characters  before  described  as  belonging  to  the  natural  nac 
and  present  no  sign  of  having  been  opi^ned.  Genuine  musk 
burns  with  a  white  flame  and  leaves  a  white,  spongy  charcoal : 
that  which  burns  with  difficulty,  has  a  feeble  odor  and  a  color 
either  pale  or  entirely  black,  fexils  gritty  to  the  fingcT,  is  very 
moist  s<:)  as  to  lose  much  weight  in  drying,  should  be  rejectctl. 

Tincture  of  ainbcrgriH, — Ambergris  (gray)  2  ounces,  loaf-sugar 
4  oun(x?s,  alcohol  8  j)ints. 

TincUirc  of  civet, — Civet  2  ounces,  orris  root  (ground)  4  ounces, 
alcohol  8  pints. 

Triturate  the  civet  with  the  orris  root  in  a  mortar,  adding  the 
alcohol  l)y  degrees. 

Tincture  of  mu.sk\ — Musk  (the  best)  2  ounces,  sugar  4  ouncc^s, 
alcohol  8  pints. 

Th(»se  tinctures  should  be  kept  in  a  warm  place,  occasionally 
stirring  for  a  month  pro|KTly  to  extract  the  odors,  which  being 
of  animal  origin  are  difficult  of  solution. 
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CHAPTER  XX. 

SOAP   ANALYSIS. 

In  the  analysis  of  soap  we  have  to  consider  (1)  the  content  of 
water,  (2)  the  proportion  of  fatty  acid  to  alkali,  (3)  the  nature  of 
the  alkali  and  of  the  fatty  acid,  as  well  as  of  resin,  and  (4)  an 
intentional  admixture  of  organic  and  inorganic  substances. 

Detennitiation  of  the  content  of  water, — In  the  determination  of 
the  content  of  water  special  care  must  be  had  to  obtain  a  fair 
average  sample.  The  content  of  water  of  the  outer  portions 
being  less  than  that  of  the  interior,  thin  cross-sections  must  be 
taken  from  bars  of  hard  soap  and  the  samples  of  soft  soap  from 
the  centre  of  the  barrel.  In  drying  soap  containing  much  water, 
it  frequently  hapj>ens  that  it  melts  when  exposed  at  once  to  a 
temperature  of  212°  F.  and  becomes  covered  with  a  film  which 
prevents  the  escape  of  the  aqueous  vapor.  To  prevent  melting 
together,  Loewe  recommends  first  to  dry  8  to  10  grammes  of  the 
soap,  previously  reduced  to  fine  shavings  at  from  140°  to  158°  F., 
and  then  at  from  212°  to  221°  F.,  until  the  weight  is  constant. 
This  is  best  executed  upon  a  large  watch-crystal,  which  for 
weighing  is  covered  with  another  one  fitting  hermetically.  For 
the  determination  of  water,  Gladding  recommends  to  weigh  a 
beaker-glass  of  about  100  cubic  centimetres  cai)acity  together 
with  a  glass-rod.  The  bottom  of  the  beaker-glass  is  to  be  pre- 
viously cx>vered  1.3  centimetres  high  with  annealed  quartz  sand. 
Then  introduce  into  the  beaker-glaas  about  5  grammes  of  the 
soap,  weigh  again,  add  about  25  cubic  centimetres  of  alcohol,  and 
heat  with  occasional  stirring  over  a  water-bath  until  the  weight 
is  constant.  The  loss  is  water.  This  method  is  especially  re- 
commended for  soft  soap,  which  it  is  difficult  to  get  entircLy  dry 
hy  Loewe^s  process.  The  exact  determination  of  water  in  soap 
being  difficult  at  the  best,  as  the  dried  soap  readily  re-absorbs 
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moisture,  many  chemists  prefer  the  indirect  manner  of  detenniiK 
ing  the  content  of  vmteVy  i.  e.,  they  determine  all  the  other  oon* 
stituents  of  the  soap  and  calculate  the  water  from  the  difierenoe. 

Salting  out  has  also  been  proposed  for  the  determination  of  the 
dry  content  of  a  soap.  The  weighed  sample  is  brooght  into  a 
saturated  sohition  of  common  salt  and  heated  to  boiling.  Tlie 
soap  balls  together  to  a  nearly  anhydrous  mass,  which  is  weighed 
after  complete  drying.  The  loss  in  weight  gives  the  original  oon«> 
tent  of  moisture  as  well  as  that  of  nearly  all  other  impurities. 
Tins  nictliod  can,  however,  lay  but  little  claim  to  accuracy,  as  the 
behavior  of  soaps  from  different  fats  towards  salt  solution  varies 
very  much,  and,  moreover,  the  separated  soap  always  retains  salt, 
such  lx>ing  largely  the  case  with  soaps  from  cocoanut-oil  and 
palm-kernel  oil. 

Ddermi nation  of  the  content  of  fatty  acid. — Take  a  sample  of  6 
to  10  grammes,  partially  from  the  interior  of  the  bar  and  par- 
tially from  the  exterior,  in  order  to  obtain  one  with  the  a\'erage 
(»)ntcnt  of  moisture.  Place  the  sample  in  a  porcelain  dish,  and 
after  pouring  20  to  30  times  its  weight  of  diluted  sulphuric  acid 
(1  jxirt  acid  to  12  parts  water)  over  it,  heat  until  the  clear  fatty 
acid  floats  on  the  snrfa(»e.  From  oil-soijp  the  fatty  acid  sepanites 
with  <!:reater  ea»^^  than  from  tallow-soap,  but,  as  it  does  not  eom- 
j)letely  e<jiigeal,  it  is  difficult  to  renu)v6  without  loss,  from  the 
fluid  beneath.  This  is  overcome  bv  the  a<ldition  of  an  ac<*UKitelv- 
weighed  quantity  (G  to  10  grammes)  of  thoix)Ughly  dried  white 
wax  or  stearic  acid,  which  is  melted  together  with  the  fatty  acid, 
the  mass  after  (X)oling  forming  a  eoheivnt,  hard  cake,  which  eiui 
l)e  readily  lifted  fn>m  the  fluid  by  means  of  a  spatula.  The  cjike 
is  phuxxl  upon  a  filter  and  washisl  with  distilled  water  as  long  as 
the  latter  takes  up  sulphuric  acid,  /.  (\,  shows  the  rejiction  with 
barium  chloride.  The  cake  of  fattv  acnd  is  then  dri(xl  over  sul- 
plniric  acid,  quickest  in  a  rarefied  space,  until  the  weight  remains 
constant.  Now  d(Hlnet  the  weight  of  the  wax  or  stearic  acid 
added  fi\)[n  the  total  weight  of  the  Ciike.  The  remainder,  in 
(!jis<'  soap  containing  no  resin  is  under  examination,  represents  the 
hydrate  of  fattv  acid  and  has  to  l)e  <td<tulate<l  to  anhvdnnis  fattv 
acid.  The  content  of  water  of  the  hy<lrates  of  stcjiric,  jialmitic, 
and  oleic  acids  being  nearly  alike,  an  allowance  of  3.25  per  cent. 
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will  be  snfficiently  accurate  for  our  purposes.  Hence  3.25  per 
cent,  is  to  be  deducted  from  the  weight  found,  the  remainder  rep- 
resenting the  anhydrous  fatly  acid. 

For  the  determination  of  non-saponified  fat,  mix  the  finely 
pulverized  sample  of  soap  with  sand,  and  after  drying  at  212^  F. 
extract  it  with  petroleum  ether.  The  residue  remaining  afl^r  the 
evaporation  of  the  petroleum  ether  may  consist  of  neutral  fat  or 
hydrocarbons.  The  presence  of  the  latter  might  be  due  to  the 
fats  used  in  the  preparation  of  the  soap  containing  mineral  oil,  or 
hydrocarbons  having  been  mixed  with  the  soap.  By  testing  the 
residue  as  to  whether  it  is  saponifiable  or  not,  its  nature  is  readily 
established.  The  statement  which  is  frequently  made  that  the 
presence  of  free  fat  is  indicated  by  the  unctuous  feel  of  the  soap 
cannot  be  relied  upon,  since  soap  in  the  preparation  of  which 
cotton-seed  oil  has  been  used,  shows  also  an  unctuous  feel. 

The  question  what  kinds  of  fats  have  been  xised  in  the  prepara- 
tion of  the  soap  is  very  difficult  and  frequently  impossible  to 
answer  by  the  chemist,  the  only  guides  being  the  determination 
of  the  melting  point,  equivalent  of  saponification  and  iodine 
number  of  the  separated  fatty  acids.  The  determination  of  the 
fatty  acid  with  the  assistance  of  wax  or  stearic  acid,  being  not 
available  for  this  purpose,  another  sample  of  the  soap  has  to  be 
decomposed  by  means  of  acid  and  the  melting  point,  equivalent 
of  saponification  and  iodine  number  of  the  resulting  fatty  acids 
determined  by  the  methods  previously  given.* 

Determination  of  resin. — The  presence  of  resin  is,  as  a  rule,  readily 
recognized  by  the  color  and  odor  of  the  soap,  but  the  determination 
of  the  quantity  of  it  is  more  difficult.  According  to  Gladding,  0.5 
gramme  of  the  fatty  acid  obtained  by  decomposing  the  soap  with 
acid  is  shaken  in  a  cylinder,  graduated  to  100  cubic  centimetres 
with  20  cubic  centimetres  of  95  per  cent,  alcohol  until  all  is  dis- 
solved. The  solution  is  then  compounded  with  one  drop  of 
phenol-phthalein  solution  and  after  adding  concentrated  potash- 
lye  until  the  alkaline  reaction  takes  place,  heated  in  a  water-bath. 
After  cooling  the  cylinder  is  filled  up  to  the  100  cubic  centi- 
metre mark  with  ether,  and,  after  shaking,  1  gramme  of  dried 

♦  See  pp.  85,  90,  and  91. 
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and  pulverized  nitrate  of  silver  is  added,  and  the  whole  shaken 
until  the  precipitate  balls  together  in  a  manner  similar  to  chloride 
of  j^ilver.  After  allowing  the  precipitate  consisting  of  silver  salts 
of  fatty  acids  to  subside,  50  to  70  cubic  centimetres  of  the  super- 
natant clear  fluid  are  brought  by  means  of  a  pipette  into  a 
cylinder  gniduattnl  into  100  cubic  centimetres  and  shaken  with 
a  very  small  quantity  of  nitrate  of  silver,  in  order  to  be  sure 
that  everything  has  been  precij)itated.  If  a  precipitate  is  formed, 
it  is  best  to  commence  the  test  anew.  If  there  be  no  precipitate, 
shake  with  20  cubic  centimetres  of  dilute  hydrochloric  acid  (1 
part  acid,  2  parts  water)  and  after  allowing  the  chloride  of  silver 
to  subside  read  off  the  height  of  the  ether-layer.  Then  bring  an 
aliquot  part  of  the  layer  of  ether  into  a  platinum  dish,  evaporate 
to  dryness,  dry  at  212°  F.,  and  weigh  the  rt»sidue  which  is  brought 
into  the  adculatiim  as  resin.  According  to  Gladding,  a  small 
correction  of  0.002o59  gramme  for  every  10  cubic  centimetres  of 
the  solution  can  he  made  for  the  small  quantity  of  oleic  acid 
whicJi  has  pa&sed  into  solution. 

Defer  mi  nation  of  aikalics. — The  alkali  contained  in  soap  is 
either  potash  or  scxla,  or  a  mixture  of  both.  To  detennine  the 
kind  of  alkali,  separate  the  fatty  acids  from  a  solution  of  soap 
and  test  with  alcoholit?  solution  of  chloride  of  platinum  which,  in 
the  j)resoncc  of  potassium,  gives  a  yellow  pro(*ij)itate.  The  quan- 
titative determination  of  the  alkalies,  if  only  one  be  present,  is 
oire(»tcd  by  the  alkalimetric  methcnl.  I)ecompose  the  soap  with 
an  excess  of  normal  acid,  and  after  allowing  the  fatty  acids  to 
sejiarate,  determine  the  quantity  of  acid  added  in  exci^ss  bv 
retitrating  with  ciuistic  alkali.  The  difference  gives  the  quantity 
of  acid  used  for  the  neutmlization  of  the  alkali  of  the  soap  and 
from  it  the  quantity  of  the  alkali  itself  is  found.  If  the  dc(^m- 
j)osition  of  the  soap  is  not  readily  effected  by  the  acid,  add  some 
spirit  of  wine,  which  dissolves  the  soap  and  facilitates  its  decom- 
position.    Heating  or  boiling  should  by  all  means  be  omitteil 

If  both  potassium  and  sodium  are  present,  the  total  quantity 
of  alkali  is  alkalimetriailly  determined  in  one  sample,  while  a 
s<?cond  samj)le  is  <k»cOmposed  with  hydrochloric  acid  and  the 
l)otas.*-ium  in  the  solution  determined  with  chloride  of  platinum. 
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The  sodium  is  then  calculated  from  the  potassium  found  and  the 
total  quantity  of  alkali. 

The  following  method  may  also  be  used  for  determining  the 
alkalies :  The  quantity  of  soap  weighed  off*  is  brought  into  a 
platinum  crucible  and  after  carefully  incinerating  the  organic 
substance,  the  ash  is  treated  by  the  alkalimetric  method.  For 
ordinary  purposes  it  is  sufficient  to  give  the  entire  content  of  alkali 
calculated  from  the  titration  as  sodium  oxide  (XajO)  for  hard  soaps 
and  as  potassium  oxide  (K^O)  for  soft  soaps. 

Whether  a  soap  contu ins  free  alhtli,  i.  e.,  caustic  alkali  or  carbonate 
is  recognized  by  the  addition  of  a  small  quantity  of  phenol- 
phthalein  to  an  alcoholic  solution  of  the  soap  whi(*h  proilu(»es  a 
red  coloration  ;  further  by  dropping  upon  the  freshly-cut  surface 
of  the  soap  a  small  quantity  of  solution  of  mercuric  chloride, 
which  produces  a  yellow  coloration,  or  a  small  (juantity  oi 
mercurous  nitrate,  which  gives  a  black  c^oloration.  The  test  with 
mercuric  chloride  is,  however,  not  always  reliable. 

For  the  determination  of  non-saponified  alkali ^  boil  the  weighe<l- 
off*  sample  with  distilled  water,  and  introduce  common  salt  in 
small  portions  into  the  solution.  The  soap  coagulates  and  sepa- 
rates out,  while  the  non-fixed  alkali  remains  in  the  salt  solution. 
Xow  continue  the  addition  of  common  salt  until  the  last  portions 
added  do  not  dissolve.  Then  bring  the  salt  solution  into  a 
beaker  glass,  and,  after  adding  the  wash-water  use<l  in  freeing 
the  soap  from  adhering  saturated  salt  solution,  determine  the 
quantity  of  alkali  by  the  alkalimetric  method,  having  previously 
ascertained  its  presence  with  curcuma  paper  or  litmus  paper. 

Determination  of  (/li/ceri)t. — Dissolve  about  25  grammes  of  the 
soap  to  be  examine<l  in  hot  water,  and  comjH)und  the  solution 
with  dilute  sulphuric  acid  until  acid  reaction  takes  place.  Then 
melt  tlie  fatty  acids  together  with  wax,  and,  after  cooling,  lift  off' 
the  cake  of  fat,  and  evaporate  the  fluid  previously  exactly  neu- 
tralized with  sodium  carl)onate  to  dryness  in  a  water-bath.  Treat 
the  residue,  consisting  of  sodium  sulphate  and  glycerin,  with  al- 
cohol, whereby  the  sodium  sulj)hate  remains  undissolveil  Miind. 
Then  evaporate  the  alcoholic  solution;  again  treat  the  residue 
with  alcohol,  and  evaporate  the  filtered  solution  in  a  platinum 
dish  in  a  water-bath.  Great  accuracy  cannot  be  claimtHl  for  this 
35 
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method  on  account  of  the  voiatilitj-  oi"  thp  gljrerin.  For  a  rawe 
accurate  drlcrioi nation  of  the  glycerin,  dispolve,  aocoixiing  to  the 
suspected  lontcrit  of  glycerin,  1  to  10  gi-amiues  of  the  soap  io 
water,  or,  if  ui^anic  pubstances  iusoliible  iu  water  be  present,  in 
methyl  alcubol.  Filter  the  ajlutioo,  and  after  evaporating  the 
methyl  alooliol,  if  usetl,  sepanilu  thi-  fatty  acid,  and  then  proceed 
with  the  a<'id  filtrate  in  flio  sunic  mimner  as  for  the  detenuioar. 
tion  of  glycerin  in  (ats. 

Ddermiiinliim  of  alrohol. — Transparent  soaps  being,  at  the  prc^ 
sent  time,  prepared  with  aleohol  as  well  as  without,  it  may  some- 
times be  important  to  know  wlicllicr  a  soiip  cuntyins  akn.hol. 
For  its  determination,  mix,  according  to  Valenta,  50  to  60 
grammes  of  the  soap  to  be  examined  with  pumice  stone,  and 
distil  in  a  paraffin-bath,  first  at  230°  F.  and  then  at  248"*  F. 
With  the  distillate  the  iodoform  test  is  made,  which  is  executed, 
according  to  Hager,  as  follows :  The  fluid  to  be  tested  is  com- 
pounded with  5  to  6  cubic  centimetres  of  a  10  per  cent,  potash 
solution,  and  after  heating  to  from  104°  to  122°  F.,  16  to  20 
per  cent,  potassium  iodide  solution  saturated  with  iodine  is  added 
until  the  fluid  assumes  a  yellow-brownish  color.  If  the  color 
does  not  apjtear  on  shaking,  add  by  mean^  of  a  glass-rod  Just 
sufficient  potash  lye  cntii-cly  to  decolorize  the  fluid.  Imme- 
diately, or  after  standing  a  short  time,  yellow  crystals  of  iodo- 
form are  separated  out,  which,  when  viewed  under  the  micro- 
scope, present  a  star-like  appearance,  or  one  of  liexagonal  tablets. 

Ddcrmination  of  voMile  oils. — The  separation  of  volatile  oils 
u«h1  for  perfnming  soaps  can,  accoi-ding  to  Barfoed,  be  effected 
by  two  methods.  Extract  the  soap  at  an  ordinary  tem[>erature 
with  ether,  filter  through  a  filter  moistened  with  ether,  and  rinse 
off  with  the  same  liquid.  Shake  the  solution  with  water  to 
remove  any  soap  whicli  may  have  passed  into  it,  and  then  evap- 
orate; or  dissolve  the  soap  in  water,  compound  the  solution 
with  a  small  quantity  of  sulphuric  acid  to  prevent  stroufj  foam- 
ing, and  distil  off  the  volatile  oils.  From  the  distillate  the  oil  is 
collected  by  shaking  with  ether. 

Beiennination  ofjilling  agcnin. — The  filling  agents  are  partially 
salts  soluble  in  water,  especially  the  chlorides  and  sulphates  oif 
potassium  and  sodium,  the  alkaline  carbonates  and,  water-fjlass, 
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paifially  tdineral  substances  soluble  in  water,  such  as  talc,  heavy 
spar,  infusorial  earth,  etc.,  and  partially  organic  substances,  such 
as  potato  flour.  For  the  determination  of  admixtures,  dissolve 
the  soap,  previously  cut  into  fine  shavings,  in  8  to  10  times  its 
quantity  of  90  per  cent,  alcohol  by  moderate  heating  in  the 
water-bath.  Then  filter  the  solution,  and,  after  washing  the 
residue  with  alcohol,  and  drying  at  212°  F.,  weigh  it.  Trans- 
parent soaps  prepared  with  the  as.^istan(je  of  spirit  of  wine  alone 
are  soluble  in  alcohol  without  leaving  a  residue. 

For  ddenninwg  the  portion  of  the  rej^idue  soluble  in  icater,  ex- 
tract it  with  cold  water,  and  afl<}r  reducing  it  to  a  determined 
volume,  take  portions  of  it  for  determining  the  sulphuric  acid, 
chlorine,  silicic  acid,  and  the  alkalies.  In  the  absence  of  water- 
glass,  the  carbonic  acid  fixed  on  alkalies  can  only  be  determined 
by  titration,  direct  determination  of  the  carbonic  acid  being 
otherwise  preferable.  A  content  of  water-glass  can  also  be  de- 
termined by  dissolving  the  soap  in  water,  and  compounding  the 
solution  with  an  acid.  The  fatty  acids  float  on  the  top,  while 
the  silicic  acid  falls  to  the  bottom,  or  remains  suspended  in  the 
fluid.  It  is  collected  upon  a  filter,  washed,  dric^d,  heated,  and 
weighed. 

Soap  containing  water-glass  yields  free  alkali  to  spirit  of  wine, 
while  the  silicic  acid  remains  behind  as  a  jelly. 

By  boiling  the  ])ortion  insoluble  in  alcohol  with  water,  a 
thickish  solution  is  formed  in  the  presence  of  siarch,  which  ac- 
quires a  blue  coloration  on  adding  a  few  drops  of  tincture  of 
iodine.  To  test  for  (jlve,  extract  the  portion  of  the  soap  insoluble 
in  alcohol  with  hot  water.  The  solution  gelatinizes  on  cooling, 
and  yields  a  precipitate  on  compounding  it  with  solution  of 
tannic  acid.  Mineral  oils  and  mineral  fats  can  be  readily  deter- 
mined by  being  non-saponifiable. 

For  the  determination  of  talc^  heavy  spar,  infusorial  earth,  etc., 
heat  the  residue  insoluble  in  water  in  order  to  destroy  the  organic 
substances,  and  then  test  it  as  to  its  constituents. 

Prof,  Albert  R,  Leeds's  scheme  for  the  analysis  of  soap. — (1) 
Water :  Weigh  out  about  5  grammes  in  very  fine,  small  shavings 
upon  a  dried,  weighted,  plated  filter.  Dry  at  230^  F.  until  the 
weight  is  constant.     The  loss  is  water.      (2)   Uncombined  fat : 
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TransfiT  the  filter  containing  the  dried  soap  to  the  fiinnel  con- 
nected with  the  return-cooler,  such  as  is  used  in  the  determina- 
tion of  the  albiimenoids  in  milk,  and  connect  with  the  funnel  a 
small  tared  flask  containing  50  cubic  centimetres  of  petroleum 
ether.  At>er  complete  extraction  distil  oflF  the  ether,  and  the 
n\<idne  in  the  flask,  dried  at  230^  F-,  will  be  the  unconibined  fat 
(3)  Free  alkafi,  (4)  Ghfcerin:  Allowing  the  funnel,  with  the 
so;ij^  freeil  fn>m  moistun»  and  from  fat,  to  remain  on  the  retum- 
ccx>ler,  attach  to  it  a  flask  ixnitaining  75  cubic  centimetres  of  95 
JKT  I'ont.  aliH>hol,  and  cxtnict.  To  the  alc<»holic  solution  add  a 
few  drops  of  phenol-phthaliin ;  if  free  alkali  lx»  pre?*ent,  neu- 
tralize with  normal  sulphuric  acid  and  calculate  the  amount  of 
uncom  1)1  lied  s«.Kla.  After  neutralization  add  a  large  excess  of 
water  antl  boil  off  the  alcohol.  To  the  aqueous  solution  add  a 
large  exwss  of  normal  sulphuric  acid.  Boil,  (*ool,  and  decant 
througli  a  small  filter,  wiL^^h  with  hot  water,  and  decant,  after 
(*ooling,  through  the  iilter  until  litmus-pjipcr  is  no  longer  red- 
<lene<l  by  the  washings.  The  filtrate  consists  of  the  combined 
SfKla  and  glycerin,  the  residue  of  the  fatty  acids,  and  resin. 
Neutralize  the  filtrate  with  normal  sinla  s<»liition  and  «ilculate 
the  anioimt  of  nuiibint^l  Mnla  as  Xa/\  Evapmite  to  dryness 
and  extract  the  jrlywrin  with  absolute  aleohol.  Transfer  the 
nleoholie  >c)Inti«»ii  to  a  taixtl  flask,  di^til  oiY  the  aleohol,  dry  at 
212^  P".,  and  weiirh  the  n.\>itlue  a<  irlvivriii.  (o)  Jafd/  (fridm  ntul 
nsin:  l)i-solve  the  >niall  amount  of  the  fattv  acids  and  ivsin 
that  may  be  nii  the  filter,  through  which  the  dccantation  was 
ef!*e<*te<l,  with  a  little  ))etrolcum  ether,  add  the  H)hitit>n  to  the 
larger  bulk  in  tlic  Uakcr,  evaj)orate  otf  the  ether,  dry  at  212-  F., 
and  weigh  tiie  (••imbiiKHl  fatty  acids.  Multiply  this  result,  i\i\vr 
>ubtractiug  the  amount  of  the  resin,  by  0.07,  antl  the  ])nHluct  is 
the  fatty  anhydride-,  (ti)  J\r.<tiit:  The  n»>in  was  separated  from 
the  fatty  i\c'u\>  airording  to  the  methods  propositi  by  (iladding. 
About  O..')  gramme  of  the  mixture  of  the  fattv  a<-ids  and  resin 
is  dissolved  in  2<>  cul»ic  centimetres  of  stnmg  alcc^hol,  an<l  with 
j>he!iol-phthale'ni  as  an  indie:itor,  soda  is  run  in  to  a  slight  sujkt- 
saturation.  The  ali't>holie  solution,  after  boilinir  for  ten  minutes 
t<»  insure  complete  sajK»nification,  is  mixcnl  with  ether  in  a  gradu- 
ated evlinder  till  the  volume  is  1(.X>  cubic  centimetix*.     To  the 


SOAP   AXALYSIS. 


549 


'pa 


30 


00 


2  -i  Uiil  3  -  C  X—  a  -S  3 

i  «2      a2  -  =  «  " 


9f 


a     I 
o 


o 


I. 


c 

Xi 

* 

o 

e 

•-3 

E 

s 

&b 

— 

o 

o 

ft. 

01 

u 


B 

E 

•o 

s 

"5 


«8 


550  MiKUFACrrRE  op   soap   AMD    CA>'I>I.^. 

alcoholic  and  etheri«l  solution  1  gramme  of  very  finely  pow- 
dered AgNOj  is  mlJi-d,  Htid  the  contents  of  the  oviiiider  arc 
shaken  thoroughly  fur  l^ii  or  fifteen  miuiiles,  Alicr  the  precipi- 
tate has  settled,  50  cubic  ceiitimetree  are  measuretl  off,  and  if 
necessary  filtered  into  a  sc«itit!  graduated  cylinder.  A  little  more 
AgXOjis  added  fci^ccif  tlicprcripitalion  it;  complete,  and  then  20 
cubic  centimetres  <_•('  dilulc  liydrochloric  a«id  (1  :  2)  t«  decorainise 
the  silver  rcsinat«.  An  aliquot  fKirt  of  the  ethereiil  tM>lutioQ  in 
the  cylinder  ie  e\';ipi.init('d  in  u  tanxl  disb,  and  weighed  as  reeun, 
deducting  a  small  corrt-ction  (for  10  cubic  centimetres  deduct 
0.00235  gramme)  for  oleic  acid.  The  nmount  of  n-sin  sul>. 
tracted  from  the  combined  weight  of  fatty  acids  and  rcsios,  as 
found  before,  gives  the  fittty  acids.  (7)  Sodium  carbonate,  (8) 
Sodium  chloride,  (9)  Sodium  mlpkate,  (10)  Sodium  sUicate,  (11) 
Inaoluite  remdue!  The  filter  in  the  funnel  connected  with  the 
return-cooler,  after  treatment  with  alcohol,  contains  the  mineral 
constituents  of  the  soap.  The  contents  of  the  filter  are  washed 
with  cold  water  till  the  washings  amount  to  60  cubic  centimetres. 
The  filt«r  is  then  dried  and  weighed.  The  weight  gives  the  in- 
soluble residue  and  starch.  The  starch  is  converted  into  glucose 
with  dilute  acid,  und  titrated  with  Feliling's  solution.  The 
weight  of  stait'U  found,  subtracted  from  the  total  weight  of  in- 
soluble residue  and  starch,  gives  the  insoluble  mineral  constitu- 
ents. The  aqueous  solution  of  60  cubic  centimetres,  just  men- 
tioned, is  divided  into  four  equal  parts,  in  one  of  which  is  de- 
tenuiiKHl  the  carbonate  of  soda  by  titration,  and  in  the  other 
jiarte  the  chloriile,  the  sulphate,  and  the  silicate  respectively  by 
anv  convenient  method. 


PART    II. 

THE  MANUFACTURE  OF  CANDLES. 


CHAPTER  I. 

INTRODUCTION. 


Historical  notice, — Of  all  the  means  of  artificial  illiiniination 
candles  are  perhaps  the  most  convenient,  and  the  materials  of 
which  thev  can  l)e  made  are  generallv  easilv  obtained  and  many 
of  them  cheap  in  cost.  The  manufactnre  and  introduction  of 
candles  amongst  the  domestic  conveniences  of  life,  wen*  in  a 
manner  no  less  productive  of  refinement  in  the  taste  and  habits 
of  communities  than  were  those  of  soap  and  glass.  It  is  difficult 
to  trace  from  history  the  first  intn)duction  of  the  candle.  Ilium- 
ination  bv  its  means  was  not  known  to  the  ancient  Egyptians  and 
Jews.  Though  in  Holy  Writ  many  references  are  made  to 
candles  and  candlesticks,  upon  further  consulting  the  same  sacred 
record  it  will  be  observed  that  these  terms  were  used  either  in  a 
metiiphorical  sense,  or  otherwise  the  translators  have  been  at  fault 
in  rendering  the  meaning  of  a  word  in  the  Oriental  tongue  by 
one  which  does  not  express  the  same  in  modern  languages.  That 
the  candlesticks  spoken  of  M'cre  intended  to  support  huups,  not 
candles,  is  plain  from  the  instructions  Moses  received  from  the 
Almighty  for  making  the  golden  candlestick.  "  .1;^/  thou  shalt 
mnkc  the  seven  lamps  thereof,  and  they  shall  lir/ht  the  lamps  thereof, 
that  they  rnay  give  light  over  against  it  J**  Further  testimony  show- 
ing that  olive-oil  was  employed  for  those  lamps  may  be  found 
in  the  Book  of  Ijeviticus,  from  which,  as  well  as  from  the  fore- 
gt^ing,  it  is  plain  that  candles  were  not  in  use  among  the  ancient 

*  Exodus  XXV.,  37,  38. 
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Jews.  The  Romans  were  equally  ignorant  of  the  candle,  and 
althoiiji^h  Pliny  and  other  writers  mention  it,  yet  the  only  lufi)^ 
matiou  to  be  gathered  from  them  is  that  their  candles  consisted 
of  .strings  of  flax,  saturated  and  covered  over  with  pitch  or  wax, 
probably  not  unlike  those  formerly  used  by  laborers* for  woi^ing 
at  night.  Pliny  also  records  the  use  of  the  pith  of  reeds  satu- 
rated with  fat  a.s  a  night-light,  which  was  placed  alongside  a 
corpse  as  long  as  it  remained  in  the  house.  He  also  raentions 
strips  of  papyrus  and  reeds,  steeped  in  pitch  and  then  coated 
with  wax.  According  to  some  statements,  the  manufacture  of 
candles  is  contemporary  with  the  persecutions  of  the  early  Chris- 
tians by  tlie  Roman  Emjwrors,  particularly  when  the  former  took 
refuge  in  the  catacombs  from  the  rage  of  their  oppressors.  This 
assertion  is  rendered  more  probable  from  the  fact  that  it  is  cus- 
tomary sinixi  that  )K?riod  to  burn  candles  in  all  church  c^eremonies 
of  the  Roman  church,  and  Apuleius,  near  the  end  of  the  second 
century,  makes  a  distinction  between  wax  and  tallow-candles 
(cr/r/  and  schacel). 

Bcckniann,  in  his  "History  of  Inventions,"  relates  that  the 
Enij>oror  Constantine,  who  ruled  about  the  beginning  of  the 
fourth  century,  caused  the  whole  city  of  Constantinople  to  he 
illuniiiiatctl  with  lamps  an<l  wax  candles  one  Christmas  eve,  and 
that  the  night  ha<l  In^cn  lighter  than  the  brightest  day. 

In  the  middle  a5»:es  the  use  of  wax  candles  and  wax  torches  for 
church  and  household  puri)oses  was  well  known,  and  Fosbrook 
mentions  that  the  wicks  were  made  of  twisted  tow  and  the  candles 
were  cast  in  moulds  and  varied  from  a  verv  small  size  to  fiih' 
ponn<ls  in  weiglit.  At  first  they  wore,  v(Ty  likely,  only  used  in 
the  houses  of  the  rich,  as  wax  wjis  scaiX'C  and  commande<l  a  high 
|)rice,  which  is  lH\Nt  proved  by  the  fact  that  Philip  the  I^)ld, 
Duke  of  Burgundy,  in  1301,  offered  to  present  St.  Anthony,  of 
Vienna,  with  his  weight  in  Max  for  the  cure  of  his  sick  S(m. 

l>efore  the  invention  of  clocks  the  consumption  of  a  wax 
candle  of  detennincMl  length  and  thickness  served  fi*equently  for 
the  approximate  determination  of  time. 

On  account  of  the  rites  and  ceremonies  of  the  Catholic  Chuivh, 
the  consumption  of  wax  cfindles  became  enormous,  but  dec^rejisetl 
somewhat  by  the  spix»ad  of  Protestiintism,  to  be,  however,  abun- 
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(lantly  made  up  by  the  luxury  of  eourt,s,  especially  in  the  eigh- 
teenth century.  Before  the  Reformation  35,730  pounds  of  wax 
candles  were,  for  instance,  annually  consumed  in  the  Cathedral  at 
Wittenberg,  and  at  a  single  court  enteiliiinment  in  Dresden,  1770, 
14,000  wax  candles  (about  675  pounds)  were  burned.  An  idea 
of  the  enormous  consumption  of  wax  candles  at  the  Berlin  Court- 
(hiring  the  reign  of  Frederick  William  IT.  may  be  had  from  the 
fact  that  an  annual  defalcation  of  about  $4500  in  their  purchase 
remained  undiscovered  for  many  years. 

Tallow  candles  were  already  known  in  the  twelfth  century, 
but  came  into  general  use  as  a  chea|)er  illuminating  agent  only 
in  the  fifteenth  century.  Candles  remained,  however,  too  scarce 
and  high-priced  for  use  among  the  masses,  and  they  do  not  seem 
to  have  been  in  general  use  until  the  middle  of  the  last  century, 
nor  was  there  any  important  improvement  in  the  art  from  the 
first  crude  methods  of  dipping,  except  that  they  were  about  that 
jx'riofl  moulded  in  metal  moulds.  Indexed,  up  to  our  own  century 
very  little  impix)vement  can  be  traced,  nor  did  candles  receive 
their  due  importance  or  approach  their  present  j>erfection  until 
the  discovery  of  the  elements  of  the  fatty  bodies  and  their  decom- 
position into  the  fatty  acids,  stearic  and  palmitic. 

When  in  1830  paraffin  was  discovered  by  Reichenbach,  caudles 
were  still  further  improval  by  the  addition  of  this  valuable  sub- 
stance to  stearic  acid  to  prevent  crystallization,  or  the  stearic  acid 
was  combined  with  the  paraffin  to  improve  them  and  prevent 
their  softening  and  l>ending  in  a  warm  atmosphere. 

Candles  of  wax  or  tallow  were  first  made  by  dip])ing,  though 
the  former  were  soiiietimes  made  by  drawing  and  rolling,  a  mode 
still  in  vogue.  The  moulding  of  candles  is  of  quite  a  recvnt  date, 
for  though  they  were  moulded  after  a  fitshion  over  a  hundred 
years  ago,  they  were  not  made  systematically  until  1820.  At  the 
present  time,  owing  to  the  many  improvements  in  the  materials 
and  in  the  appliances  for  moulding,  the  manufacture  of  candles 
may  be  said  to  have  reached  perfection. 

ErodUioii  of  lighi  hy  the  candle. — The  functions  of  the  ciuidle  as 
an  illuminating  material  are  by  no  means  as  simple  as  they 
would  appear  at  the  first  glance.  Frederick  Knapp  says :  "The 
candle  mav  l)e  considered  as  a  real  microcosm  of  illumination,  in 
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which  all   the  individual  functions  regalale 
oiirioiiH  manner  in  which  the  separate' functions 
and  ]»aKs  one  into  the  other,  in  oanying  out  the 
well  a.s  the  force  of  long  habit,  render  the  very 
(a^  far  m  the  principle  is  concerned),  perfbrmiiig  Ae 
tions,  loHs  remarkable  to  the  casual  observer  ttnn 
tion,  which,  Iming  carried  out  on  so  extensive  m 
vbM  exp(.*nsc,  excites  more  general  astonishment.'' 

A  very  imi)ortant  part  of  the  candle  is  the  wick^  h  keiag  Ak 
intermr^diary  link  b(*.twcon  the  fatty  substance  and  the  flbme.  It 
cr»n*(ist.s  of  a  bundle  of  fibres  and  dips  with  the  lower  eul  into  the 
fluid  illuminating  Hul)stance  and  with  the  upper  into  the  Hamt, 

The  original,  and  not  yet  ol)solete  material  employed  C>r  wicks, 
was  the  Cfimmon  soft  rush  JnnouH  conf/lomeratu^^  to  he  fbiUKi  in 
nh*i<  imstures,  and  by  the  sides  of  streams  and  ditobesw  Fine 
«*iitt»>n-yam  is,  however,  the  principal  material  ii*«il  at  the  prNent 
cim«».  Turkish-cotton  rovings  are  said  to  be  the  bes^t,  hut  uf  the 
o^cti^Q  employed  for  this  puq)ose  there  is  certainly  a  great  deal 
more  ;;rnwn  in  the  Unit<Hl  States  than  in  Asia  Minor. 

S'v^nil  pnwe.sses  must  actually  be  distinguisheil  in  a  buminz 
«np.«r.- ,  •■:ich  ttf  wliicli  must  kc<»p  within  corrtvt  Inmnds.  in  ^'nler 
n^  or-  .i'liv,  by  their  orgjinic  mingling  into  ciU'h  other,  a  ^ir-aly, 
bn:;'.-.  ;ind  faultless  flam(».  These  proc(,'.sses  may  be  dividcl  into 
i\^i    T^i'.v^M-al  and  two  chemical  ones  : — 

1.    T!h^  melting  of  the  illuminating  material. 

*i.     Y\\*'  :iKs*>rption  of  the  mclttKl  material  by  the  wick. 

',  r'i<'  iltvi»mj>o?iition  of  the  melted  material  into  ga:?<.'Ou>  ami 
%:»;•«  'p  IIS  products. 

A.     riic  i.vmbu>tion  under  the  most  favorable  circumstances  for 

Vlr    ii Arji'piUtUlt  of  light. 

!*'u'  *;n\in:r  candle  must,  therefore,  aci'omplish  by  itself  that 
y\-i'\  \\-:*-Ii  a  lamp  is  provided  with  from  the  start — the  fluid 
■iii  •;  Ml  !ic  '^al^auce,  which  in  a  lamp  can  be  ri'gulatetl  by  the 
'i;.»  .u       :*  vvn<truc*tion,  the  supply  of  air,  and  the  amveyance 

i  1  ;  Mvvic  '.'audio  the  fat  below  the  flame  is  melted  into  the 
■w\:  :  .i  ;u^l!»*\v  cup  by  the  heat  constantly  radiating  in  all 
viinxr.oacs      \  rwervinr  is  thus  formed  in  which  that  which  is 
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melted  by  the  heat  uninterruptedly  eollects,  and  from  whence  it 
is  at  the  same  time  conveyed  to  the  flame  for  its  nourishment. 
If,  now,  on  the  one  hand,  the  ilhiminating  material  melts  at 
a  greater  ratio  than  corresjwnds  to  its  capability  of  decomposing 
and  the  ability  of  absorption  of  the  wick,  the  candle  will  gutter, 
and  if,  on  the  other,  all  the  gasified  illuminating  material  is  not 
consumed,  the  flame  will  soot  and  languish  by  the  deposited  soot 
obstructing  the  capillary  channels  of  the  wick.  Such  dep«>sit  of 
carbon  frequently  occurs,  as  is  well  known,  especially  in  the 
flame  of  a  tallow  candle. 

One  of  the  principal  conditions  for  the  regidar  pr(xx?ss  of  illu- 
mination is  that  the  wick  should  stand  in  the  centre  of  the 
caudle,  and,  besides  capillarity,  must  possess  another  pro])erty 
quite  as  essential.  The  flame  is  always  produced  at  that  part  of 
the  free  wick  which  is  in  the  middle  between  its  point  of  most 
acti\'e  capillary  action  and  the  point  where  the  flow  of  melted 
fat  is  excessive,  therefore  always  at  the  same  distance  from  the 
bottoin  of  the  above-mentioned  hollow  cup.  The  wick,  there- 
fore, if  the  candle  is  to  regulate  itself,  must  shorten  as  the  candle 
diminishes,  /.<*.,  it  must  be  prepared  from  a  substance  which  is 
combustible  in  the  heat  of  the  flame.  The  wick-varn  of  com- 
mercc  consists,  as  previously  stated,  of  cotton  rovings.  The 
wick  of  tallow-candles  is  much  thicker  and  more  abundantly 
saturated  with  fat  than  that  of  stearin  candle,  because  tallow 
melts  at  from  98.5°  to  104°  F.,  while  wax  and  stearic  acid,  as 
found  in  commerce,  melt  at  somewhat  above  140°  F.  A  flame 
developing  a  determined  degree  of  heat  will,  therefore,  melt  in  a 
given  time  and,  at  a  determined  distance  from  the  candle,  more 
tallow  than  stearic  acid.  This  is,  however,  not  the  case  with  our 
ordinary  candles,  a  tallow-candle  not  being  consumed  quicker 
than  a  wax  or  stearin-candle  of  the  same  thickness. 

From  the  position  of  the  wick  in  the  axis  of  the  candle,  the 
recjuisite  quantity  of  air,  l)eing  used  uj)  by  the  flame  itself,  does 
not  reacli  the  wick,  and  completely  a>nsume  it.  The  fibres  of 
cotton  are,  therefore,  charred,  and  they  remain  so  until  some  part 
projects  beyond  the  flame,  and,  coming  into  contact  with  the  air, 
is  consumed.  If  this  happens,  as  it  generally  does,  too  late,  then 
soot  collects,  in  consequence  of  tlie  interruption  of  the  flame,  as  a 
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spongy  stufi'  '\n  top,  darken^  tlie  Annie,  and  falls  errntuanv,  if 
not  removeil  with  llie  gnutTcra,  iuta  tlit- abovc-iocuiioDefl  Iiotlow 
cup,  where  it  i-nn.^es  further  interruption  of  the  pnxvss.  The 
thin,  and  c£|H-oinlty  the  plaited,  wicks  of  wax  and  stearin-candles 
have  the  pr>>|icrty  of  Iwndin^  as  tttxin  as  a  part  project?  herond 
the  flame,  atnl  Ix'ing  thus  constantly  reduK'd  to  a^ihe^i,  snuffing  is 
not  required.  By  this  the  symmetry  uf  the  flame  is,  of  eoui'^ 
partially  de^troyod,  a;-  it  follows  the  inclination  of  the  wick,  wnl 
coosequently  nxlts  t'ln  miu'h  f;it  on  the  om'  nide,  nhioh  gnttcTB 
over  the  meltMl  f<\i:<-  uf  iln'  cup. 

Generally  speaking,  no  candle  exhibits  au  equilibrium  <^  the 
above- mention«I  points,  whatever  be  the  material  of  which  it  is 
composed — tallow-candles  generally  much  less  so  than  others — 
for,  independent  of  the  fusibility  of  the  material,  it  ia  influenced 
by  the  relation  which  the  tnas3  of  fat,  i.  e.,  the  thickness  of  the 
candle,  bears  to  the  size  of  the  wick,  a  relation  which  has  be«i 
established  approximately  by  long  experience.  The  usual  dimen- 
sions of  a  candle  are,  therefore,  not  fixed  arbitrarily  or  bf 
chance,  but  are  absolutely  necessary  to  a  well-regulated  proocee 
of  combust  ion. 

The  princijial  task  of  the  illnrainating  material  is  to  furnish 
gases  for  the  production  of  a  brightly  burning  flame.  E\'ery 
fluid  or  solid  body  which  vaporizes  or  gasifies  under  decomposi- 
tion at  a  temperature  lower  than  that  re<piired  for  combustion 
ran,  of  course,  only  burn  as  gas,  and  the  phenomenon  of  light 
thereby  observed  is  called  "the  flame."  It  acquires  its  well- 
known  form  by  the  pressure  of  the  air  surrounding  it,  which,  as 
a  gaseous  body  rendered  lighter  by  the  heat,  is  displaced,  and 
oauseil  to  ascend.  The  wick  direetlj'  contributes  nothing  t<)  the 
development  of  light,  and  may  consist  of  capillary  mineral  sub- 
stances (asbestos),  fine  glass  tubes,  etc.,  though  the  latter,  on 
account  of  conductiug  more  heat,  would  melt  the  fat  around  the 
wick  too  much. 

The  flame,  at  first  small  and  of  liltlc  illuminating  power,  in- 
creases to  within  a  certain  limit  with  the  prt^ressive  decompoM- 
tioii  of  the  fat.  Moreover,  the  decomposition  of  the  melted  fat 
does  not  take  place  suddenly, but  gradually,/.*!.,  in  the  d^ree  as, 
in  ascending  in  the  wick,  it  reaches  the  hotter  points  of  the  flame. 
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Fig.  100. 


It  is  first  decomposed  into  ite  immediate  oonstituents — stearic, 
palmitic,  and  oleic  acids,  and  glycerin — and  these  into  products 
of  decomposition  of  a  higlier  order — mai^ron,  acrolein — and  the 
latter  finally  into  i>ermanent  gaseous  hydrocarbons,  i.e.,  such  as 
contain  no  more  condensable  bodies,  marsh-gas,  etc.,  as  well  as 
vaPiing  quantities  of  hydrogen,  carbonic  acid,  etc., and  vaporous, 
iricorapletely  gasified  sulistances. 

The  first  and  most  important  elucidation  in  regard  to  the 
Mtnrc  of  the  flame  aud  of  illuiiiiiiating  itself,  we  owe  to  the  re- 
searches of  Sir  Humphrey  Dsivy.  In  mo<lern  times  many  chem- 
ists have  devoted  much  time  to  the  study  of  the  flame,  the  laWrs 
of  Hilgard,  Landott,  Dcville,  Kuapp,  etc.,  having  much  con- 
tributed to  our  knowledge. 

The  evolution  of  the  burning  gases,  as  well  as  their  combus- 
tion, and  the  shape  of  the  flame  can  be 
nicely  observed  in  a  lighted  candle,  A',  Fig, 
100.  The  melted  illuminating  material  A 
is  absorbed  by  the  wick  (t,  and  converted 
int«  gas,  which,  flowing  out  from  the  point 
of  the  wick,  surroiuids  the  latter  iu  the 
shajie  of  a  cone.  For  di^i^tiuct  parts  can  be 
reci^nized  in  this  i^>nc  of  ga.s  the  tower 
part  (1),  which  burns  with  a  pale-bhie  flame ; 
the  veil  (2)  of  very  weak  illuminating  power. 
It  consists  of  burning  carburetted  hydrogen, 
and  surrounds  the  actual  luminous  cuue  of 
flame,  (.3)  which  also  consists  of  burning 
carburetted  hydrt^n,  In  which  are  diffused 
j;lowiiig  hydriKarbons.  The  dark  central 
nucleus  (4)  consists  of  gases  not  in  a  state 
of  combustion. 

The  air  surrounding  the  current  of  gas 
arising  from  the  candle  can  only  penetrate 
to  a  certain  depth,  as  seen  by  the  liuiits  of 
the  luminous  cone  of  flame.  The  conical 
shape  of  the  flame  is  explained  by  the  interioi 
in  a  state  of  combustion  pushing  upwards  in  columns,  becoming 
gradually  thinner,  similar  to  the  parts  of  a  spy-glass,  and  rcach- 
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iiig  combustion  by  degrees.  That  the  tempemt^ue  of  ^he-flfemtf 
is  highest  on  the  edges  of  the  luminouS'  oone,  and  -  deoraant* 
towards  the  nucleus,  is  readily  proved  by  holding  a  matdi  cnm- 
wise  in  the  flame,  when  tlie  portion  immediately  on  the  edge  of* 
the  cone  will  be  strongly  charred,  while  the  intermediate  portioni 
of  the  wood  remain  white. 

The  consumption  of  oxygen  caused  by  the  illaminating  nut^ 
rials  under  medium  atmospheric  pressure  is^  according  to  the 
materials  used,  as  follows : — 

1  kilogr.  of  tallow  consumes  the  ozvgen  from  16.35  cabic  metres  of  air. 

1       "  wax  •♦     •       ••  **        10.41  »*  " 

1       **  rape^il  ♦*  •*  •»        12.21  **  " 

1       "  illuminating  gas     "  "  "        13.62         «*  *• 

The  amount  of  carbonic  acid  generated  does  not  exceed  that 
produced  by  the  process  of  breathing  and  is  on  an  average  about 
0.4  cubic  metre  per  hour. 

If  by  blowing  out  the  flame  of  a  tallow  candle,  the  temperature 
is  so  far  reduced  that  the  fat  contained  in  the  point  of  the  wick 
is  decomposed  but  a  combustion  of  the  products  of  decomposition 
cjinnot  take  i)Iace,  the  product  of  decomposition  of  glycerin, 
known  as  acrolein,  is  devcloi>ed. 

The  test  of  the  illuminating  value  of  a  fat,  oil,  or  gas  scr\'ing 
for  illumination  (photometry)  can  only  Ix?  a  comparative  one,  /.  <»., 
it  can  only  be  det<Tniino<l  how  much  more  or  less  effect  is  pro- 
ductnl  by  one  than  by  the  other.  The  quality  of  an  illuminating 
agent  depends  (1)  on  the  intensity  of  the  light  it  pnxluces  as 
c'omparwl  with  another  material,  and  (2)  on  the  consumption  of 
material  in  a  determined  time  to  produce  the  same  intensity  of 
light. 

The  ]wrformance  of  an  illuminating  material  increases  therefore 
with  the  dwix^ase  in  the  consumption  of  material,  and  conse- 
cjuently  is  ecjual  to  the  intensity  of  the  light  divided  by  the 
consumption  of  material.  The  quantity  of  solid  or  fluid  illumi- 
nating material  consumed  is  ascertained  by  Aveighing  before  the 
exi>eriment  and  reweighing  after  burning  for  a  certain  measured 
duration.  With  illuminating  gas  the  volume  consume<l  in  a 
certain  time  is  measured. 

In  photometric  experiments  it  must  be  carefully  ol>ser\-ed  that 
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the  intensity  of  the  light  of  a  flame  does  not  alone  dcix?nd  on  the 
material- and  the  consumption,  but  also  on  the  apparatus  in  which 
it  is.  bumt^  The  various  shapes  of  burners  for  gas  are,  for 
instance,  not  at  all  alike  in  their  performances ;  it  is  further  not 
indifferent  in  what  kind  of  lamp  the  oil  is  burned,  and  it  depends 
even  on  the  thickness  of  the  wick  and  the  diameter  of  the  ciuidle, 
whether  the  performance  of  a  candle  material  is  more  or  less 
good.  To  test,  thcrefoi^e,  the  value  of  a  material  in  every  respect, 
the  experiments  should  be  executed  with  various  forms  of  appa- 
ratus and  material. 

The  intensity  of  the  light  is  determined  by  instmments  known 
as  photometers.  As  far  as  used  for  technical  purposes  they  are 
based  ui)on  the  physical  law,  that  the  intemiti/ of  the  i/iumi nation 
of  a  plane  clecrea-ttes  in  the  nitio  in  which  thestjuare  of  the  (Vwtance 
bdireen  it  and  the  source  of  light  incj'cases. 

Two  unequal  intensities  of  light  can  only  be  made  comparable 
by  changing  the  distances  of  a  screen  catching  the  light  until  the 
effects  of  both  are  alike  and  then  measuring  the  distances. 

A  photometer  much  in  use  at  the  present  time  is  based  upon 
a  principle  first  applied  by  Bunsen.  Upon  one  side  of  a  long 
horizontal  rod  stands  the  normal  light  (a  paraffin  candle,  six  of 
which  =1.1  pound)  which  is  used  as  a  unit  and  the  flame  of 
which,  for  every  exj)eriment,  is  brought  to  a  determined  length 
by  trimming  the  wick,  etc.  Upon  the  other  side  is  tlie  candle  or 
other  source  of  light  to  be  examined,  and  between  both  is  a  mov- 
able screen  of  thin  pajwr  rendered  semi-transparent  by  l)eing 
saturated  with  a  solution  of  spermaceti  in  oil  of  tur|)entine,  with 
the  exception  of  a  central  spot  which  is  allowed  to  remain  o|mque. 
In  using  the  apparatus  (in  a  dark  room)  the  standard  light  is 
placed  Ix'hind  the  spot  and  the  light  to  be  examined  in  front. 
When  the  two  surfaces  are  equally  illuminated,  the  opaque  spot 
disapjwars  and  the  whole  surface  of  the  disk  is  j>erfectly  homo- 
geneous in  appearance. 

To  save  the  calculation  of  the  intensity  of  the  light  of  the 
illuminating  material  to  be  examined  from  the  distance  of  the 
screen,  the  intensity  of  light  corresponding  to  every  position  of* 
the  screen  is  marked  upon  the  rod. 

The  simplest  and  most  readily  constructed  photometer  is  that 
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known  as  Riinifurd^s.  It  is  baaed  upon  the  above-quoted  phy»cal 
law.  It  (*un<i:>^ts  uierelv  of  a  Mack  cylindrical  rod  mounted 
vertic-allv  u|m>ii  a  stand  and  a  white  screen  upon  which  to  reodye 
the  shadow  of  the  rod.  The  lights  to  be  compared  are  placed  in 
i^uell  a  {Mjsitiun  that  the  res|iective  shadows  cast  by  the  rod  lie  as 
elo^e]y  as  ])ossil>Ie  t<^nlier  and  are  of  equal  depth.  Aooordiog 
to  the  above-c|iioted  law,  the  intensities  of  the  lifi^hts  are  then  as 
the  »(|iiare.s  i»f  their  distanees  from  the  screen.  For  example, 
siip]K»se  light  .4  at  42  inches  and  lamp  B  at  60  inches  from  the 
.<ereeu  gave  e^jually  det»p  shadows  ;  then,  since  42  X  42  «■  1764 
and  <;0  X  GO  «  3G00,  lamp  .4  is  to  lamp  J3  as  1764  to  3600,  or 
nc*arly  its  1  to  2,  or,  in  other  words,  lamp  B  gives  twice  as  much 
light  as  lamp  .4. 

According  to  experiments  by  Dr.  Fninkland  (1863)  the  follow- 
ing (quantities'  of  illuminating  materials  give  the  same  amount  of 
light. 

Tftllow  caurlles 35. SG  ponnda. 

Stearin  candles 27.50       *' 

Wax  candles 26.29       *' 

Sprmiciccti  candles  .....  21.81        ** 

Paraffin  candles 18,52        ** 

Paraffin-oil       .......       7.97  i»intj». 

petroleum,  according:  to  qiialitv       .         10.03  to  10.2        *' 
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CHAPTER   II. 

MATERIALS   FOR   CANDLES. 

In  addition  to  tallow,  palm-oil,  Chinese  tallow,  and  the  various 
fiits  and  oils  described  in  Chapter  V.,  and  of  stearic  acid,  the 
manufacture  of  which  by  the  various  processes  is  described  and 
illustrated  in  Chapter  II.,  there  are  several  other  classes  of 
hydrocarbons  which  are  largely  used  by  the  candlemaker.  Per- 
haps the  material  next  in  importance  to  stearic  acid  is 

Paraffin^  a  product  of  the  distillation  of  several  organic  bodies 
under  high  temperatures.  The  discovery  of  this  body  fairly  be- 
longs to  Karl  Reichenbach,  who  gave  to  the  strange  compound 
its  present  name,  from  jxtruvi  and  affinwy  because  it  appeared  to 
him  to  l>e  wholly  destitute  of  chemical  affinities.  His  discovery 
and  its  peculiar  behavior  in  this  respect  were  published  in  the 
year  1830.  The  following  year  its  presence  in  the  petroleum  of 
Rangoon  was  noticed  by  Christison  of  Edinburgh.  He  called  it 
pdroline,  but  hearing  subsequently  of  Reichenbach's  discovery, 
he  was  satisfied  of  the  identity  of  the  two  substances  and  with- 
drew the  name  given  by  himself.  In  1833,  1834,  and  183»5,  we 
have  records  of  the  separate  discoveries  by  the  three  chemists 
Laurent,  Gregory,  and  Viobel,  the  former  showing  that  the  oils 
distilled  from  shale  contained  paraffin.  The  credit  of  founding 
the  commercial  industry  baseil  upon  the  manufacture  of  paraffin 
and  its  allied  products  belongs  to  no  one  person  more  properly 
than  to  Seligue,  of  France,  and  to  his  genius  and  indefatigable 
industry  belong  the  many  improvements  made  in  the  manufac- 
ture of  oil  from  bituminous  shale.  From  Prof.  F.  H.  Storer's 
remarks  on  the  discoveries  of  Seligue  in  connection  with  the 
paraffin  indostry  we  make  the  following  extract,  which  suc- 
cinctly details  the  various  processes  secured  by  him  : — 

"On  the  27th  of  March,  1839,  Seligue  specifies  certain  addi- 
36 


&S2 


MASUFACTITRE  OK  SOAP  AND  CABDLER. 


lions  and  improvptnente  to  a  fornior  [Hitrnt.  In  alluding  to  tin 
use  of  Win  oils  in  the  treattupnt  of  ciitanooiis  tU^'oiics,  he  s\wfi.i- 
of  tho  ihrre  large  cstablishiueDts  for  the  disHIIation  of  bitiimi- 
noiifi  shnle,  which  he  has  (.Tefteil  in  tho  (lo|iarInit'nt  of  HSone  et 
Ijoire,  and  mentions  the  fact  that  the  criulc  oil  is  funiiiihod  ut  tliv 
rate  of  ten  centimes  jier  jionud.  The  clearest  of  all  of  Seltgae'ti 
qieviflmtionfl,  however,  in  that  of  the  jMiteut  granted  to  him 
Mari'li  '.i,  1846,  for  the  l)itiiminon.4  <»}mle^  and  sandstones.  After 
describing  tlie  various  furnifi  and  apparatus  u>«ed  in  distilling, 
into  one  of  which  superht»t«l  ^eam  was  introduced,  he  eimnie- 
mtes  tlie  products  of  distillation  as  follows:  I.  A  white,  almost 
otlorleaa,  very  limpid  mineral-oil,  somewhat  soluble  in  aleohul, 
which  may  be  used  as  a  solvent  or  for  the  purpose  of  ilhimiiia- 
tion  in  snitable  lamps.  II.  A  sparingly  soluble  mineral-oil  of 
0.S4  to  0.87  specific  gravity,  of  a  liglit-Iemon  color,  perfit-tlv 
limpid,  almost  odorless,  never  becoming  rancid,  and  siiSiVptililc 
of  Ix'iug  bnmed  in  ordinary  lamps  having  no  ele\iitwl  reservoir, 
with  double  current  of  air,  a  slight  modification  of  tho  chimney 
and  burner  being  alone  neceasarj.  This  oil  can  \)c  mixed  with 
the  animal  and  vegetable  nils.  Oils  thus  prepared  do  not  readily 
become  rancid,  nor  do  they  congeal  easily  when  subjected  to  cold. 
III.  A  fat  miuerul-oil,  liquid  at  the  same  teniiteraiiirt^  asoliv^ 
oil.  This  oil  contains  a  little  ]mnt(Iin  and  is  ]>eculiarly  iidu{ri 
for  lubricating  maoliiuer}',  having  au  advantn(^  OA'cruIivea 
ntlier  vegetable  oils,  or  neat's-foot  oil,  in  that  it  preser\-e8  ite  n 
tiiiiHsuess  when  in  cnntaet  with  metals  and  does  not  dry  njv. 
Frnm  tbe  oils  I.,  II.,  and  III.,  I  extnii-t  a  red  coloring  matQ 
which  can  be  used  in  various  arts.  V.  White  ciystaliinc  p 
jiffin,  which  nwls  but  little  treatment  in  oi^er  to  be  fit  for 
making  candles.  Tine  substance  dtics  not  occur  in  very  lar)?? 
pn»pi>rttou  in  the  crude  oil,  and  the  pnijiortion  varies  acciiniin 
t'l  the  ditferent  mineral  substauec«  upon  which  I  operate.  The| 
IK  but  little  of  it  in  petroleum  and  in  the  oil  obtained  in 
bituminous  limestone.  I  often  leave  a  gn'nt  part  of  the  pa 
in  the  fat  oil  and  in  the  grease  in  order  that  thes<'  may  be  j 
superior  quidity.  VI.  (Irease.  This  grease  is  superior  to  ti 
of  animals  for  lubricating  machinery  and  for  many  other  I 
poses,  since  it  does  not  become  rancid  and  remains  unctuous  w 
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in  contact  with  metals.  VII.  Perfectly  black  pitch,  verj-  dry- 
ing, suitable  for  preserving  metals,  wood,  etc.  VIII.  An  alka- 
line soap  obtained  by  treating  the  oils  with  alkalies.  IX.  Sul- 
phate of  ammonia.  X.  Manure,  prepared  by  mixing  the 
ammoniacal  liquor,  or  the  blood  of  animals,  with  crushed  fixed 
residue  (coke)  of  the  shale.  XI.  Sulphate  of  alumina  from  the 
residue  of  the  shales." 

To  Dr.  James  Young  belongs  the  honor  of  creating  the  par- 
affin industrv  in  Scotland.  In  1850  he  took  out  his  celebrated 
patent  for  the  distillation  of  coal  minerals  at  a  temperature  not 
exceeding  600°  F. 

According  to  G.  T.  Beilby  the  oil-shale  belt  extends  right 
across  Scotland,  from  Ayrshire  and  Renfrewshire  on  the  west  to 
Midlothian  and  Fiieshire  on  the  east.  The  minerals  worked  in 
the  west  are  among  the  upper  series  coiTcsponding  closely  to 
cannels  or  coals ;  those  worked  at  the  centre  of  the  belt  between 
Shotts  and  West  Calder  are  intermediate,  while  those  in  Mid- 
lothian and  Fife  are  lowest.  It  is  curious  that  the  western  min- 
erals yield  the  largest  quantity  of  oil  per  ton,  but  of  the  poorest 
quality,  while  the  eastern  minerals  give  the  smallest  yield  per 
ton,  but  the  oil  is  of  the  finest  quality;  and  in  this  respect  the 
central  district  in  the  belt  is  intermediate  between  east  and  west, 
the  quantity  and  quality  of  the  oil  being  an  average.  Oil  shales 
are  mined  and  brought  to  the  surface  in  much  the  same  way  as 
coal. 

The  crude  oil  obtained  from  the  shales  is  subje(;ted  to  fractional 
distillation,  and  the  last  fraction  is  very  heavy,  containing  30  per 
cent,  of  paraffin.  The  hard  scale  separates  from  the  oil  by  crys- 
tallization in  ordinary  weather,  and  the  residual  oil  is  then  arti- 
ficnally  cooled  and  yields  a  further  quantitj'  of  soft  scale.  The 
crude,  solid  product  thus  formed  is  known  as  "  paraffin  scales," 
and  is  of  a  somewhat  variable  comjwsition.  The  impurities 
amount,  on  an  average,  to  20  per  cent,  of  the  weight,  and  consist 
of  blue  oil,  greasy  hydrocarbons  of  low  fusing  |>oint,  solid  refuse, 
and  water.  For  purification  the  paraffin  scales  are  melted  in  a 
large  pan  by  the  introduction  of  steam  through  a  i>erforated  iron 
coil.  The  mechanical  impurities  and  water  having  subsided,  the 
supernatant  liquid  is  brought  into  another  tank,  where   it   is 
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mixed  with  a  oertain  quantity  of  naphtha,  and  tlie  misture 
allowed  to  settle  for  some  time  to  remove  mlliering  water  aitfl 
Huspemled  mattOT,  The  clear  liquid  is  nin  down  into  cooling 
tins,  wliieh  arc  arranged  in  racks  or  iramea.  In  these  it  i' 
allowed  to  renmia  about  24  hours,  and  oouls  into  firm  rakes, 
Theee  cakes  are  turned  out,  wrapped  in  canvas  slieets,  and  presse*! 
Iwtween  iron  plates  in  a  hydraulic  press.  Tlie  naphtha,  carryinft 
witJi  it  oil  and  coloring  matter,  is  squeezed  out,  leaving  a  dry 
coke  of  paraffin.  This  o(>erat!on  of  solution  in  naphtha.  e1;^•Jlin^^ 
and  pressing  is  repeated  two,  three,  or  four  times  mitil  the  di- 
siixs!  degree  of  i»urily  is  reached.  The  cakes  are  then  melteil  up 
and  steamed  in  the  still  until  all  traces  of  naphtha  are  rem<ivc<l. 
The  steamed  paraffin  is  carefully  separated  from  mter  and  nin 
down  into  the  so-called  "  black  tank,"  where  it  is  oiixed  wtl 
from  ft  to  8  per  cent,  of  freshly  bnrneil  animal  ctiarooa), 
after  vigorous  stirring  for  half  an  hour  allow-ed  to  settle.  IW 
then  run  through  filters  to  rcniove  the  fine  particles  of  c 
that  refuse  to  subside,  and  cooled  in  pans  or  tins,  when  it  will' 
I'eady  for  candle-making. 

Several  materials  have  been  substituted  for  charcoal  in  theabo* 
process,  such  as  the  addition  of  about  12  per  oent,  of  fulle 
earth,  at  a  tenijK?rature  of  230°  F.     The  mixture  is  well  agitated, 
then  left  to  settle,  and  the  clear  paraffin  is  nui  off.     The  ftill 
earth  may  lie  cleansed  from  paraffin  by  ^'ashing  or  agitation, 
used  again.     By  another  process,  silicateu  of  magnesia  and' 
other  bases  may  be  employed  for  the  same  purpose,     Monxtvi 
a.  very  ingenious  pnjcees  has  been  patented  in  Kngland  by  Mr. 
Sterry,  for  removing  the  oil  from  puraflin  witliont  pressing.     It 
eon^sts  in  simply  washing  or  rather  kneading  the  ]>araffin 
a  solution  of  soap  at  a  tem]x'rature  of  9^  F.  below  the  mell 
point  of  tlie  |Miraffin.     The  product  is  pure  white,  but  opai 
herioe  its  use  is  limited. 

In  this  coiintiy  paraffin  is  wholly  a  by-product  in  the 
facture  of  lubricating  oils,  or  in  the  treatment  of  the  heavy 
proceeding  frrtm  the  distillation  of  petroleum  ton-anls  the  last' 
the  process. 

For  the  tbllowing  description  of  the  manuJiicture  <^  paraiBa' 
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thia  country  we  are  indebted  to  Benjamin  J.  Crew's  Practical 
Treatise  on  Petroleum. 

.In  treating  the  subject  from  the  standpoint  of  the  American 
refiner,  the  preparation^of  lubricating  oils  and  the  manufacture  of 
paraffia.-wax  run  so  closely  together  that  at  some  points  at  least 
they  touch  and  must  be  treated  as  though  they  belonged  to  one 
subject.  The  manufacture  of  either  or  both  begins  when  the 
residuum  is  placed  in  the  still.  The  first  products  of  this  distilla- 
tion down  to  about  32°  B.  (which  when  they  are  received  into 
one  tank  constitute  an  oil  of  38°  B.)  are  returned  as  crude  oil. 

After  the  separation  of  this  first  part,  the  products  of  the  still 
are  pumped  into  the  "  paraffin  agitator,"  where  they  are  first  treated 
with  acid,  and  after  drawing  off  the  ^*  acid  sludge,"  washed  with 
alkali  and  water.  Care  should  be  taken  throughout  that  the 
proper  temperature  be  preserved  so  that  the  paraffin  shall  be 
maintained  in  perfect  solution.  The  oil  is  then  allowed  to  flow 
by  gravity  or  it  is  pumped  into  tanks,  provided  with  a  steam  coil, 
in  order  that  its  contents  may  be  preserved  in  a  perfectly  limpid 
state  to  permit  of  the  settling  of  the  water.  This  being  drawn 
off,  the  contents  are  removed  to  another  apartment,  the  tempera- 
ture of  which  has  been  artificially  lowered  by  a  freezing  machine, 
where  it  is  subjected  to  the  chilling  process. 

In  the  winter  the  ordinary  temperature  is  sufficient  to  crystallize 
th|8  paraffin.  If  the  pipcess  is  to  be  carried  on  during  the  warm 
weather,  the  contents  of  the  tank  are  barrelled  and  the  tempera- 
ture of  such  a  room  may  be  reduced  by  a  good  apparatus  to  10^ 
or  15°  F.,  even  in  very  hot  weather.  An  exposure  of  the  paraffin- 
oil  for  forty-eight  hours  chills  the  whole  mass  to  a  complete  solid. 
From  the  barrels  the  contents  are  shovelled  out  into  small  cotton 
bags  of  very  strong  material  and  subjected  to  powerful  pressure 
by  means  of  a  hydraulic  press.  The  cakes  when  removed  from 
the  bags  are  somewhat  variegated  in  color,  some  portions  being 
of  a  light  lemon,  others  presenting  quite  a  greenish  hue.  The 
contents  of  the  bags  are  thrown  into  a  steam  tank,  where  the  cakes 
are  melted  by  live  steam,  one  per  cent,  of  soda  lye  is  added,  and 
the  whole  thoroughly  steamed,  the  condensed  water  withdrawn, 
and  when  sufficiently  cool  to  admit  of  the  process,  about  25  per 
cent,  of  benzene  is  added,  and  the  whole  vigorously  stirred  until 
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a  homogeneous  mixture  is  obtained.  The  oontente  of  ddb  Ivk 
are  ladled  out  into  shallow  tin-pans,  holding  aboat  5  to  lO^lBoti 
each,  which  are' allowed  to  remain  in  the  oold  room  fiir  Ikne^ 
four  days.  This  product  is  again  subjected  to  pressure  in  okn 
bags.  The  paraffin  thus  obtained  is  in  large  CTTStals  with  kd^fjA 
tinge  remaining,  and  having  a  much  higher  melting  point  (abort 
130^  F.)  than  the  crude  article  first  described. 

Chemically,  paraffin  is  a  mixture  of  hydrocartxMis  of  the  sefia 
CnH3n  +  2.  It  is  white  and  odorless,  soluble  in  aloohc^  and  oki 
l)e  distilled  without  decomposition.  The  melting  and  oongealing 
points  of  the  various  kinds  of  paraffin  vary  very  much,  as  well  as 
the  specific  gravity.  Sauerlandt  gives,  for  instance,  the  congeal- 
ing point  of  piraffin  as  from  100.5°  to  179.5°  F.,  and  its  specific 
gravity  as  from  0.869  to  0.943.  The  higher  the  melting  point, 
the  greater  the  sjiecific  gravity. 

Pure  paraffin  is  sometimes  used  alone  for  candle-making,  but 
is  generally  mixed  with  proportions  of  hard  stearic  acid  varying 
from  5  to  10  per  cent. 

Ozokerite  or  mineral-wax. — ^Ozokerite  or  mineral  wax  occurs 
generally  in  fissures  and  cavities  in  the  neighborhood  of  coal 
fields  or  deposits  of  nx'k-salt,  or  under  sandstone  pervaded  with 
bitumen.  Althon<rh  it  is  widely  distributed  over  the  world,  a 
solid  paraffin  with  a  high  melting  point  is  only  obtained  from  the 
deposit  in  Gallicia,  where  miners'  candles  have  long  been  made 
from  it.  The  color  of  the  mineral  varies  fn>m  brown  to  greenish 
and  vellow  tints  ;  its  fracture  is  resinous. 

The  structure  and  melting  point  of  ozokerite  depend,  according 
to  Sauerlandt,  on  its  principal  constituents — paraffin  and  "waxy 
ix^sin" — be(^iuse,  with  the  distillation  of  ozokerite  conducted  with 
superheated  steam  and  the  avoidance  of  decomposition,  he  dis- 
tinguishes the  following  constituents  : — 

1.  Liquid  hydrcwju'lMms  with  a  low  boiling  point. 

2.  Paraffins,  chiefly  with  a  boiling  point  of  from  140^  to 
lo8°  F. 

3.  Resinous  bodies,  called  "  waxy  resins." 

4.  Bituminous  resins. 

5.  Coke. 


MATERIALS   FOR  CANDLES.  667 

.    Paraffin  and  waxy  resins  are  solid  bodies,  the  latter  having  a 
higher  melting  point  than  the  former. 

The  paraffin  mass  obtained  by  distillation  has  a  melting  point 
of  from  113°  to  122°  F.  After  complete  crystallization,  the 
paraffin  scales  are  separated  from  the  oil  by  centrifugals  and  fil- 
tering presses.  The  scales  thus  obtained  still  contain  20  to  25 
per  cent,  of  oil.  To  separate  this,  the  paraffin  is  packed  in 
press-cloths,  and  subjected  to  pressure  in  a  hydraulic  press  with 
heated  plates. 

Reichenbach's  method  of  purifying  the  crude  paraffin  with 
concentrated  sulphuric  acid  has  been  almost  entirely  abandoned, 
as  also  the  distillation  over  lime  or  chloride  of  lime.  The  crude 
paraffin,  after  melting,  is  at  present  treated  in  a  similar  manner 
as  petroleum-paraffin,  with  about  15  to  25  per  cent,  of  benzene 
of  not  more  than  0.785  specific  gravity,  and  then  subjected  to 
pressure  in  a  hydraulic  press.  The  operation  is  repeated  seve- 
ral times,  according  to  the  desired  degree  of  fineness,  and  the 
benzene  adhering  to  the  paraffin  after  pressing  expelled  by 
treating  with  steam  for  ten  to  twelve  hours.  The  paraffin  is  then 
fined  by  digesting  with  animal  charcoal  or  similarly  acting  sub- 
stances, and  finally  filtered  through  blotting  paper.  Ozokerite 
paraffin  thus  obtained  shows  a  melting  point  of  about  144°  F. 

The  pnx?ess  of  purification  by  acidification  with  strong  sul- 
phuric acid  gives  ceresiiiy  a  substance  much  resembling  l)ecswax 
in  consistency  and  fracture.  By  this  method,  the  whole  of  the 
mineral  is  converted  into  a  hoiuo":eneous  vellow  substance  with- 
out  much  loss  except  that  of  filtration  and  a  certain  amount  of 
diarred  products. 

The  process  of  preparing  ceresin  by  means  of  sulphuric  acid 
is,  however,  defective,  and  now  almost  entirely  replaced  by  that 
of  extraction,  which  yields  a  ptiler  product  from  the  start,  wlvich 
is  easier  to  purify. 

The  specific  gravity  of  ceresin  is  much  lower  than  that  of  bees- 
wax, it  varying  between  0.915  and  0.925  (beeswax  0.963  to 
0.9G9)  at  59°  F.  The  melting  point  varies  between  154^  and 
176°  F.,  the  congealing  point  being  on  an  average  37°  to  39°  F. 
lower,  while  the  melting  and  congealing  temperatures  of  beeswax 
are  the  same. 
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Gerfmi  tttxtemmh  dwJ  a»  a  uahninin  fer  wmx.  As  aim- 
(eral  lor  raprllta,  it  eui,  bu««vcr,  sot  be  ntilued  by  iMeiC  v  the 
csndlr*  till  not  bom  witk  >  d^v  fcme  tike  ihiHe  friMuWaiin, 
porafGn.  or  bMvwmx,  but  it  caa  far  mIi^bIi^hiiifIj  itinl  s^  an  ad- 
dition to  Ummp  muriklf. 

Tlie  UM^  (if  ctzokniie  pinAa  fir  the  i—na&rtuTV  of  candlB 
hsfi  msDT  wJ«-aDiae«.  It  hae  a  vrry  bif;b  Bx^tinp  point,  ud 
iiies  not  iieail  tir  ^iAmi  in  a  warn  aCOKHpfacrt.  It  fans  pnat  ilhl- 
minatiufc  pi'WM',  burw  vrhb  a  dnr  "cttp,"  and  k  not  so  tiaUe  U 
pilter  as  onlinar\-  lnLD!--fwreo[  "«k.      It  k  ratiivly  frra  dun 

Hodl,  not  ancroMu  to  the  loocfa,  and  has  the  appoaninoe  of  the 
fiiK«t  blcadwd  beenrax. 

1,  ITowt  of  animal  orryin.— -The  most  ioiportaat  antnial  was 
for  the  manufactnrc  of  candles  is 

Bennrtix  from  ApU  mtitipm.  Lino.,  or  the  bee,  whieh  yipWi* 
must  of  the  wax  foutxl  in  oomtnerce.  The  wax  is  9ccrvt€d  upuQ 
the  vcDtral  walea  of  the  bee,  and  o^  by  the  insect  lor  the  con- 
Htrudion  of  the  comb,  tlie  cells  of  which  are  hexa^ipnal  with 
BUtfular  bottoms.  The  comb,  from  which  the  honcv  is  allowed 
to  drip,  is  first  siibj&?ted  to  pressure,  and  is  then  melted  in  boiling 
WBler,  to  free  it  from  adhering  honey  and  other  impurities,  and 
then  poured  into  flat  moulds,  previously  moistened,  and  left  to 
cool. 

In  a  pure  state,  beeswax  is  perfectly  white,  but  becomes  colored 
by  the  contact  with  honey  and  pollen,  the  color  of  crude  wax 
bein^  more  or  le^  yellow,  and  sometimes  evea  reddisdi  or 
greenish,  accoiding  to  the  materials  used  by  the  bees. 

For  purilieation,  the  process  of  melting  the  wax  in  hot  water 
is  rcpeatA^d  until  it  is  freed  from  all  honey,  and  shows  no  longer 
a  gray  color.  The  destruction  of  the  coloring  matter  by  chemical 
means  is  not  advisal>lc,  as  chlorine  and  other  bleaching  sulietances 
exert  a  dccom)>osing  etfect  upon  the  wax,  making  it  brittle  and 
enimbliug,  which  has  to  be  remedied  by  an  addition  of  tallow. 
The  use  of  chlorine  is  further  objectionable  on  account  of  the 
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formation  of  products  which,  later  on,  by  combustion,  develop 
hydrochloric  acid. 

The  best  method  of  bleaching  is  to  melt  the  yellow  wax  in  a 
large  vat  by  means  of  steam.  It  is  then  run  off,  while  in  a 
melted  state,  into  a  trough,  called  a  cradle,  which  is  perforated 
on  the  bottom  with  holes,  and  placed  over  a  large  water-tank,  at 
one  end  of  which  is  a  revolving  cylinder  almost  immersed  in 
water.  By  this  means  the  wax  is  solidified,  converted  into  a 
kind  of  ribbon,  and  conveyed  on  the  surface  of  the  water  to  the 
other  end  of  the  tank.  These  ribbons  of  wax  are  lifted  out,  and 
carried  in  baskets  to  the  bleaching  ground,  where  they  are  ex- 
posed to  the  air  for  one  or  two  weeks,  according  to  the  weather, 
being  turned  every  day,  and  watered  from  time  to  time. 

By  another  process,  the  wax,  purified  by  steam,  is  obtained  in 
threads  or  grains  by  allowing  it  to  drop  in  a  thin  stream,  or 
drops,  into  ice-cold  water  from  a  revolving  tinned-copper  boiler 
provided  with  one  or  more  cocks.  By  this  granulating  and 
thread-drawing  process,  a  greater  surface  is  exposed,  and  the 
bleaching  process  shortened  at  least  one-third. 

Aft;er  exposure  upon  the  bleaching  grounds  the  wax  is  re- 
melted  in  hot  water,  strained,  and  poured  into  moulds  to  cool. 
The  loss  in  weight  caused  by  bleaching  is  from  2  to  10  per  cent. 

To  assist  the  natural  or  sun-bleaching  process,  which  is  based 
upon  the  formation  of  ozone  and  the  action  of  the  latter  upon 
the  coloring  matter,  by  a  further  formation  of  ozone,  the  yellow 
wax  is  melted  together  at  a  moderate  heat  with  rectified  oil  of 
turpentine  in  the  proportion  of  8  parts  of  wax  to  1  to  1 J  parts 
of  oil  of  turpentine.  The  mixture  is  melted,  ribboned,  and 
bleached  in  the  same  manner  as  wax.  The  bleaching  process  is 
much  accelerated,  being  finished  in  five  to  six  days,  after  which 
the  odor  of  oil  of  turpentine  has  entirely  disappeared. 

White  wax  is  tasteless  and  inodorous,  translucent  on  the  edges, 
brittle,  not  unctuous  to  the  touch,  softens  at  86^  F.  and  in  the 
hand  by  kneading,  melts  at  146.6°  to  147°  F.,  and  has  a  specific 
gravity  of  0.965  to  0.969. 

In  buying  wax  great  care  should  be  exercised,  as  both  the 
yellow  and  white  varieties  are  frequently  adulterated.     The  spe- 
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cific  gravity  and  melting  point  are  of  special  importanoe  for  the 
determination  of  quality. 

The  most  common  adulterations  are  as  follows :  Admixture  of 
water  to  increase  the  weight,  which  is  readily  recognized  by  the 
dull  and  rough .  fracture  and  by  slowly  heating  to  the  melting 
point  and  cooling,  whereby  the  water  separates,  the  quantity 
being  determined  by  weighing  the  cooled  wax.  Additions  of 
pulrerulent  mibManceif,  such  as  yellow  ochre,  brick-^meal,  pea-flour^ 
heavy-HiKir,  clay,  litharge,  etc.,  are  also  detected  by  melting, 
whereby  they  separate.  Stearin,  resin,  and  vegetable  waxes  in- 
crease the  specific  gravity.  Pure  white  wax  floats  in  the  centre 
of  a  fluid  consisting  of  2  parts  of  alcohol  of  0.830  to  0.831  spe- 
cific gravity  and  7  parts  of  distilled  water,  even  if  the  fluid  is 
brought  to  a  s^xH:nfic  gravity  of  0.965  to  0.970  by  the  addition  of 
distilled  water. 

Pure  yellow  wax  shows  the  same  phenomenon  in  a  fluid  of 
0.955  to  0.9(J5  si)ecific  gravity,  prepared  as  above  from  1  part  of 
alcohol  and  3  parts  of  water.  Adulterations  with  the  above- 
mentioned  substanws  would  cause  the  wax  to  sink,  while  sophis- 
tication with  ])araflin^  ccresin,  ozokerite,  etc.,  would  make  it  float 
upon  tlie  surfhce.  Gcnertdly  sj>eaking  the  principal  adulterations 
arc  with  vellow  corcsin  for  yellow  wax  and  white  c*ere.sin  for 
white  wax.  Paraffin  or  ccresin,  etc.,  is  recognized  by  heating  a 
sample  of  the  suspected  wax  witli  fuming  sulphuric  acid  in  a 
porcelain  dish.  Pure  wax  is  thereby  entirely  decomposed  and 
converted  into  a  black,  jelly-like  mass,  from  which  the  paraffin  is 
separated  in  an  unchaiigiHl  form  after  cooling.  Tallow, — By 
pouring  spirit  of  sal  ammoniac  over  scrapwl  wax  in  a  te^t-tube 
and  heating,  the  fluid  does  not  become  turbid  as  is  the  case  in  the 
presence  of  tallow.  ^Stearic  acid  is  detected  by  dissolving  a  small 
quantity  of  wax  in  ten  times  the  quantity  of  chloroform  and 
adding  lime-water.  Pure  wax  remains  dissolved,  while  in  the 
presence  of  stearics  acid  a  granular  precipitate  of  stearate  of  lime 
(lime-soap)  is  formed.  Bcffin. — Boil  tlie  wax  with  concentrated 
nitric  acid  ;  in  the  presena*  of  resin  the  fluid  acquires  a  reddish 
color.  By  adding  water  to  the  fluid  after  cooling,  and  freeing  it 
from  wax,  it  becomes  turbid,  and  the  resin  sejuirates  as  a  yellow, 
flaky  precipitate,  which  dissolves  with  a  reddish-brown  color  in 
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caustic  ammouia.  Japan-wax, — Boil  about  equal  parts  of  borax 
and  wax  with  fifteen  to  twenty  times  the  quantity  of  water;  with 
pure  yellow  wax  the  milky,  turbid  mixture  separates  gradu- 
ally into  a  clear,  yellowish  fluid  and  with  pure  white  wax  into  a 
clear  fluid,  with  the  wax  in  both  cases  floating^on  top.  In  the 
presence  of  Japan-wax  the  whole  remains  milky  and,  according 
to  the  quantity  of  adulteration,  thickly  fluid  or  jelly-like  and 
rigid. 

There  are  a  number  of  other  methods  of  examining  wax,  but 
we  have  given  the  most  simple  and  reliable  ones  and  the  quickest 
of  execution. 

Chinese-wax  is  produced  by  Cm^etis  pela,  Westwood,  or  the 
white- wax  insect  of  China,  upon  the  brant^hes  of  Fraxiniis  chi- 
nensis,  Roxb.,  or  the  Chinese  asli.  The  rearing  of  the  insect  in 
China  is  now  an  industry  next  to  silk  in  importance. 

Chinese-wax,  or  insect-wax,  differs  entirely  from  Japan-wax, 
with  which  it  is  frequently  confounded,  especially  in  literature. 
The  branches  of  the  trees  having  l)e(.^ome  incrustated  with  the 
wax  secreted  by  the  insects,  are  cut  oflf  in  the  month  of  August 
and  boiled  in  water,  whereby  the  wax  collects  upon  the  surface. 
Later  on  it  is  remeltcd  and  poured  into  deep  pans,  where  it  cools 
to  a  transparent  and  very  crystalline  mass.  The  wax  is  pure 
white  or  of  a  very  slightly  yellowish  shade,  tasteless  and  inodor- 
ous, lustrous  and  crystalline  throughout.  In  appearance  it  re- 
sembles spermaceti,  but  is  much  harder  and  more  brittle,  can  be 
almost  pulverized,  and  is  of  a  more  fibrous  structure.  It  has  a 
sp<K;ific  gravity  of  0.970  at  59°  F.,  melts  at  179.5°  to  181.5°  F., 
yields  little  to  alcohol  and  ether,  but  is  very  readily  soluble  in 
benzene.  It  is  diflicult  to  saponify  with  boiling  potash  lye.  It 
is  not  a  mixture  of  various  substances,  but  consists  almost  en- 
tirely of  ceryl  cerotate  ^^"tt"     ;0. 

In  China  and  Japan  it  forms  an  im[)ortant  article  of  commerce, 
being  used  in  the  manufacture  of  candles,  which,  it  is  claimed, 
possess  ten  times  the  illuminating  power  of  ordinary  candles.  It 
is  also  used  for  coating  candles  manufactured  from  Chinese  vege- 
table tallow.  At  the  present  time  Chinese-wax  is  not  of  much 
commercial  importance,  as  China  consumes  immense  quantities, 
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but  formerly  it  was  largely  brought  to  England  in  bruad  cnk«s 
perfbmt«l  in  thi-  centre,  and  was  much  used  in  the  manntaotiiru 
of  candles. 

Spervuictii. — The  main  source  of  this  beantifiil  candle  materiid 
is  the  uichclut  or  sperin  whale  (Phi/nfier  nuwrocfphaJu^).  It  is 
fijund  not  only  in  the  "head  matter"  but  generally  diffased 
diroiighout  tlie  blubber.  Afler  the  death  of  the  animni  it  iorms 
a  crystalline  mass.  The  whale-oil  is  strained  off,  the  remaining 
crystalline  mass  pressed  and  treated  with  weak  caustic  soda  or 
caustic  potash  lye  to  saponify  any  adhering  oil.  It  is  then  rinsed 
ofl'  in  water  and  remelted  in  boiling  water. 

Crude  spermaceti,  which  is  seldom  found  in  ooramen*,  formif 
finger-thick  plates,  which  are  yellowish,  transparent,  of  a  foliated 
structure,  and  a  rancid,  fishy  odor.  To  convert  it  into  the  vmti- 
mercial  article  the  plates  arc  melted  down  and  boiled  for  two  or 
tliroe  hours  with  caustic  lyc  of  14"^  B.  in  the  proportion  of  40 
parts  by  measure  of  the  former  to  IJ  of  the  latter.  The  mixture 
is  kept  at  a  low,  equable  tem|>erature,  and  allowed  to  remain  at  a 
gentle  simmer,  while  the  soap  that  has  been  funned  rises  to  tJic 
surface  and  is  skimmed  off.  The  heat  is  then  raised  to  about 
250°  F.,  and  the  mass  is  treated  with  small  siicocsdve  doses  ftf 
water,  the  additional  scum  l>eing  carefully  taken  off  as  it  rises, 
till  the  whole  is  clear.  It  is  then  drawn  off  to  cr>'stall!ze  in  flat 
tin-dishes.  Thecakes  thus  obtained  are  again  re<lueed  to  po^'der, 
which  is  wrapped  in  linen  bags  and  subjected  to  hot  pressure  in 
a  very  powerful  hydranlic  press.  The  cakes  of  spermaceti  coming 
from  the  press  contain  still  some  oil  which  has  to  be  extracted 
by  aa|)oR ideation,  which  is  effected  by  boiling  with  strong  alkaline 
lye  at  2Ho"'  F.,  removing  the  scum  as  l>efore.  FurtJier  purifica- 
tion is  then  effected  by  introducing  a  nmall  quantity  of  wat«r  at 
intervals,  while  the  heat  is  lowered.  The  supernatant  sperniat^ti, 
now  perfectly  colorless  and  transparent,  is  cast  into  blocks  and 
eryatalL'zed.  Pure  spermaceti  is  talcky  to  the  touch,  tasteless, 
inodorous,  and  friable.  It  has  it  H|>ecific  gravity  of  0.!443  at  59'' 
F.,  melts  at  between  122°  and  129°  F.,  and,  like  wax,  congeals 
immediately  below  the  melting  point.  It  is  a  mixture  of  various 
fats,  but  not  of  glycerides.     By  i-ecrystallizing  it  from  spirit  of 

wine,  cetyl  jialmitate     'A  ji       O  is  formed. 
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Spennaoeti  is  not.  readily  adnlterated,  as  by  every  admixture  it 
loses  in  a  .high  d^ree  its  peculiar  and  very  characteristic  proper* 
ties.  Adulterations  are  readily  recognized  by  greater  hardness, 
absence  of  nacreous  lustre,  and  the  small,  foliated,  crystalline  struc- 
ture. For  the  manufacture  of  candles,  spermaceti  is  generally 
mixed  with  about  3  per  cent  of  wax  or  paraffin,  to  <x)unteract  its 
crystalline  structure.  The  candles  burn  with  a  bright,  inodorous 
flame. 

The  United  States  and  England  supply  most  of  the  spermaceti. 

2.  Waaces  of  vegetable  origin.  Japan  wax. — ^This  wax  is  ob- 
tained from  the  berries  of  several  trees  of  the  genus  RhuSy  indige- 
nous to  China  and  Japan.  The  usual  method  to  obtain  the  wax 
is  as  follows:  The  berries  are  ground  and  the  floury  mass 
obtained  is  boiled  with  water  in  large  kettles  and  the  wax 
skimmed  ofll  To  remove  foreign  admixtures,  the  cooled  wax  is 
several  times  remelted  until  entirely  clear.  By  another  process, 
the  berries  are  first  beaten  with  bamboo  flails,  then  dried  for 
fourteen  days,  slightly  roasted,  and  ground.  The  floury  mass  is 
packed  in  small  bi^  and  exposed  to  the  action  of  water  vapor  to 
melt  the  fat  in  the  cells,  which  is  then  expressed  by  means  of 
various  kinds  of  presses.  The  extraction  process  has  recently 
also  come  into  use.  Tlie  expressed  wax  being  somewhat  greener 
in  color  than  that  extracted  with  ether  or  bisulphide  of  carbon,  it 
is  boiled  with  dilute  lye,  whereby  it  becomes  granular  and  more 
susceptible  to  the  bleaching  process,  then  washed  with  water  and 
exposed  to  the  sun.  According  to  the  d^ree  of  bleaching,  the 
wax  is  known  as  prime  and  second. 

Japan-wax  is  now  brought  into  commerce  in  square  cakes 
weighing  about  140  pounds  each.  It  has  a  waxy  appearance,  is 
whiter  and  more  brittle  than  beeswax,  and  breaks  even  or  largely 
conchoidal.  The  surface  of  a  fresh  fracture  is  lustreless,  while 
that  of  a  cut  one  has  a  wax-like  lustre.  The  wax  can  be  kneaded 
between  the  fingers  and  chewed  to  a  powder.  Its  odor  and  taste 
are  somewhat  resinous,  tallowy,  and  rancid.  By  storing,  it  be- 
comes yellow  to  brownish,  and,  as  it  contains  much  water,  is 
covered  with  a  white,  dust-like  efflorescence. 

Japan*wax  melts  at  128°  to  130°  F.  and  congeals  at  105°  to 
106^  F.     If  remelted  a  short  time  afler  congealing,  it  melts  at 
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107.5^  F.y  and  reacquires  the  ordinaiy  melting  pmnt  of  138^  F. 
only  aflor  long  storing.  The  specific  gravity  of  the  erode  wax  is 
1  to  1.000,  and  that  of  bleached  wax  0.970  to  0.980  at  59^  F. 

In  Ja{)an  the  wax  is  used  as  a  sabedtote  for  tallow  and  beea* 
ymx  in  the  manufacture  of  candles,  and  lor  prodocing  m  loBtit 
upon  turned- wood  articles.  In  Europe  it  is  einplf^ed  in  the 
manufacture  of  wax-matches,  and  as  an  addition  to  bleaohed 
beeswax  in  the  nmnufueture  of  candles,  as  it  fiunlitates  the 
removal  of  the  latter  from  the  moulds.  The  principal  European 
market  is  I^ondon,  which,  in  1881,  imported  over  11,000  boxes, 
of  about  1'32  pounds  each. 

Fig-trax  or  gdnh-wax  is  obtained  by  evaporating  the  milky 
juice  of  FicHJt  cerifcray  Blume,  or  the  wax-fig  tree,  indigenous  to 
West  and  Central  Java,  Sumatra,  and  Ceylon.  It  has  a  reddish- 
brown  color,  but  becomes  pure  white  by  bleaching.  It  is  veiy 
brittle,  softens  at  113^  F.,  and  melts  at  from  133""  to  134.5 ""  F. 
It  is  used  like  beeswax  in  the  manuiactiuie  of  candles. 

Onr-trce  max. — By  making  incisions  into  the  trunk  and  limbs 
of  the  cow-tree  (Galadodendron  uiilc)y  indigenous  to  the  moun- 
tains of  S(^)uth  America,  a  milky  juice  resembling  cow-milk  in 
color  and  tasto  is  obtaineil.  It  contains  30  to  35  per  cent,  of  wax, 
which  is  s^'parated  by  boiling.  The  wax  is  s<»mewhat  transpirent, 
can  Ixi  kneadotl,  melts  at  from  122°  to  125.5°  F.,  and  can  be 
partly  saponified.  In  oxternal  appearance,  it  resembles  beeswax 
more  than  any  otiior  vegetable  wax,  and  yields  very  good  candles, 
which  burn  with  a  bright  flame. 

Myr'wa  wax  or  mi/rth'  Utiloir, — The  fniits  of  Myrica  (rrifera^ 
lAnn.,  a  fragrant  shrub  growing  near  I^ike  Krie,  but  chiefly  along 
the  Atlantic  coast  of  North  America,  secTote  a  wax  whieh  is  de- 
posited in  thin  layei*s,  and  eovei's  tlieiu  with  a  snow-white  crust, 
intei*sporsed  with  small  brown  or  black  sjXH^'ks.  The  fruits  are 
boiled  in  water,  and  the  fatty  mass  collecting  on  the  suriace  is 
skimmed  off,  and  poured  into  shallow  vessels.  The  yield  is  about 
20  to  25  per  cent.,  or  2  pounds  of  wax  from  8  to  10  pounds  of 
berries. 

The  wax  has  a  dei^p-grcen  color,  due  to  chlorophyll,  which,  by 
exposure  to  light  anil  air  for  a  long  time,  changes  to  gray-yeUow, 
but  only  a  few  millimetres  l>elow  the  surface.      It  breaks  with  a 
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shallow,  conclioidal  fracture.  Its  specific  gravity  is  1.000  to 
1.005  at  59°  F.,  and  it  melts  at  113°  to  115°  F.  It  is  used  like 
beeswax,  hut,  being  less  ductile  and  plastic,  is  generally  mixed 
with  it.  In  this  country  it  is  much  liked  for  the  manufacture  of 
candles,  as  they  diffuse  an  agreeable  odor  when  extinguished. 

Carnauba-wiix  is  secreted  in  thin  films  and  scales  on  the  leaves, 
stalks,  and  berries  of  a  Brazilian  palm,  Coryphcra  cerifera,  Linn. 
By  shaking  or  ]x)unding  the  leaves,  etc.,  the  wax  peels  off,  and  is 
melted  over  an  open  fire,  or  lK)iled  with  water,  whereby  the 
foreign  substan<*es  settle  on  the  bottom,  and  the  wax  collects  on 
the  top.  The  wax  is  dirty  gray -yellowish  to  greenish,  hard, 
brittle,  and  («n  l)e  readily  rubl)ed  to  a  powder.  It  is  tasteless, 
and,  when  fresh,  smells  like  new-mown  hay,  but  later  on  becomes 
inodorous.  It  is  purified  by  remeltiug,  and  has  then  a  grei^nish 
color  which  cannot  be  removed. 

Carnauba-wax  acquires  a  reddish  color  by  boiling  with  jxjtash 
Ive,  is  onlv  partiallv  and  with  diflBcultv  saponified  with  alcoholic 
potash  lye,  and  consists  of  myricyl  alcohol,  CgoII^jjO,  eery  1  alcohol, 
OjyH^O,  and  cerotic  acid,  C^H,/),,  besides  an  undetermined 
quantity  of  resin.  According  to  Allen  and  Thomson,  54.87  per 
cent,  of  it  is  non-.saponifiable. 

Fresh,  purified  (?arnauba-wax  melts  at  185°  to  187°  F.,  old 
wax  at  194°  to  196°  F.,  and  congeals  at  187°  to  188.5°  F.,  the 
C(K)led  mass  being  somewhat  crystalline.  In  melting,  the  wax 
diffuses  a  slight  but  not  disagreeable  odor,  and  by  dry  distilla- 
tion yields  a  paraffin-like  product.  Its  specific  gravity  is  0.995 
to  0.999  at  59°  F. 

Valcnta  has  determined  the  melting  points  of  mixtures  of  car- 
nauba-wax with  stearic  acid,  ceresin,  and  paraffin : — 


Mixtnr«)a  of  carnanba-wax 

with 

A<l(lltlon  of  caroH aba- 
wax  with  a  m«HilD{f 
point  of  lA-jO  F. 
Ter  cent. 

stearic  acid,  with  a 

nieltinir  puioi  of 

l:i7'»  F. 

cerOHia,  with  a 

nielliiif^  point  of 

Hi:jo  F. 

174.30 

177.0 

179.0 

180.5 

181.4 

para£Bo,  with  a 

uieltintf  point  of 

1400  F. 

5 
10 
15 
20 

2:> 

157.50 
164.75 
166.15 

167.0 
168.2 

165.00 

174.3 

178.0 

179.0 

179.0 
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CHrnautm-wax  is  extensively  tised  in  the  mantifactiire  of  can-' 
tiles  and  wax-varnish.  ! 

JWm-wax  is  obtained  from  the  common  wax-palm  ((iTttry/o»i 
nndieofa)  and  tlie  Klopstock  Jialm  {K hpelorkia  arrifera).  Tbtfj 
trunk  nf  Ixith  varii'ties  secretes  a  resinous  wax,  which  ia  ecmpedl 
off,  and  eonverted  intoactimpoct  ma^bymdtingoverano}>en  fire, 
aiiJ  purified  by  rcraeltiog.  By  another  process  the  bark  of  the 
trees  is  boiled  in  water,  whereby  the  wax,  however,  does  not  melt, 
but  only  softens,  white  the  admixed  impurities  settle  on  the  bottom. 

The  wax  thus  ohtitined  presents  !i  yellow  or  yellowish -white 
mass,  and  is  brought  into  commerce  cither  in  irregidar  Ium[>s  or 
halls.  In  hanlnese  and  hrlttlenesa  it  eorre«[Hmda  to  camauba- 
wax.  It  breaks  with  a  com-hoidai  fracture.  Both  the  crude  and 
purified  waxes  have  a  spccificgravityof  0.1192  to  0.99-5  at  15°  F. 
and,  though  tlicy  become  soft  by  the  heat  of  ttie  hand,  melt  only 
at  21-i.5' to  221°  F. 

Palm-wax  is  a  mixture  of  wax  and  resin  from  which,  by  HifH, 
solving  in  miicb  alcohol,  the  vnix  is  si'i«init«l  as  a  white,  sf 
what  crystalline  jelly.      By  repeated  washing  and  rccrystallizinjf 
from  a  large  quantity  of  boiling  alctjhol,  it  is  entirely  freed  fni 
resin.      This  pure  wax  is  white-yellow,  resembles  beeswax,  ai 
melts  at  161.5°  F.  to  a  but  slightly  colored  liquid.      It  eoiisii 
of  cerjl  eerotate  and  myricyl  palmitale  with  resin.      Tt  ia  used 
in  the  manulacture  of  candles  mixed  ^rith  a  little  tallow  to  maks 
it  less  brittle.      The  su^ialled  pulm-eandles  have  almost  a  lemon- 
color,  OS  palm-wax  cannot  be  bleuched. 

There  are  other  waxes  much  used  in  their  native  countries,  a< 
Ocuba-wax  from  Myrhtifn  blciihiba,  Balanaphore-wax  (niA 
Lnvgmlorffin  kypogim,  both  growing  in  Brazil ;  also  Andaquies^ 
wax,  Cuba-wax,  and  others  of  uncertain  origin. 

Sefi(u.-i/lic  acid  should  receive  some  notice  as  a  material  for  the 
manulacture  of  candles,  especially  as  it  might  serve  to  impart  to' 
eaudlcs  with  a  low  melting  point  a  higher  one.  It  is  obtained* 
by  the  dry  distillation  of  oleic  ucid,  and  liy  treating  castor-oil  or 
riciuoleic  acid  with  soda-lye.  From  100  parts  of  ricinoleic  acid 
over  81  parts  of  seijacylic  acid  are  obtained,  which  melts  as 
260.5°  F.  Ailded  to  stearic  acid,  it  prevenLi  it  from  crystal- 
lizing, and  1  to  5  per  cent,  of  it  mixed  with  readily -melting  latiy 
substances  imparts  to  them  the  hardness  of  wax. 


MANUFACTURE  OF  CANDLES.  677 


CHAPTER  III. 


3IANUFACTURE   OF  CANDLF^S. 


^]lcks  and  their  prejmration, — The  wicks  for  candles  require 
close  attention,  for  it  is  essential  that  they  should  be  of  the  right 
size,  of  uniform  thickness,  and  free  from  loose  threads  and  knots, 
the  latter  causing  the  candles  to  gutter.  At  present  the  wicks 
generally  consist  of  twisted  or  plaited  cotton  threads,  though 
sometimes  flax  or  hemp  is  used. 

The  cotton-yarn  most  frequently  employed  is  slightly  twisted 
mule-yarn,  Nos.  16  to  20  for  tallow-candles,  and  Xos.  30  to  40 
for  stearin-candles,  etc.  The  style  of  designating  the  degree  of 
fineness  of  yarns  is  according  to  the  English  system,  which  is 
rwognized  in  the  United  States,  Germany,  Belgium,  Switzerland, 
etc.  In  order  to  understand  the  system,  the  following  will  suffice : 
Yarns,  as  is  well  known,  come  into  commerce  in  hanks  or  skeins. 
The  reel,  upon  which  they  are  produced,  has  a  circumference  of 
1^  yards  or  54  inches,  English  measure;  80  threads  form  a  lay 
or  wrap,  7  of  which  constitute  a  hank,  the  latter  representing, 
therefore,  a  thread  length  of  54  x  560  English  inches,  or  2520 
feet.  The  number  of  the  yarn  simply  indicatas  the  number  of 
hanks  which  make  an  English  pound  weight,  Xo.  16,  for  in- 
stance, being  a  yarn  requiring  16  such  hanks  to  make  one  pound, 
No.  40,  40  such  hanks,  and  so  on.  In  Austria  and  Franc<i  other 
modes  of  numbering  are  in  vogue,  the  numbers  of  an  equal  fine- 
ness, according  to  the  Austrian  system,  being  obtained  by  dividing 
the  English  number  by  1.22,  and  that  of  the  French  mode  of 
designation  by  dividing  the  English  number  by  1.18. 

The  thickness  of  the  wicks  varies  very  much  and  de{)ends  on 
the  material  as  well  as  on  the  diameter  of  the  candles.     For 
tallow-candles  twisted  wicks  are  generally  used,  the  following 
proportions  being  the  most  customary  ones : — 
37 


MASfFACrrilE  OP  SOAP  ASD  CASDl.ES. 


8  uandle  to  the  pound  42  Ihreads  of  No.  16 


For  stcnrin,  jmraffin,  spermaceti,  ninl  many  composite  cancll«B,*i| 
plaiteil  wioks  of  a  much  finer  grade  jam  are  used,  the  foUowinj 
being  custoinary : — 

For  nil  «  OBndle  to  the  poand  S3  tlirBHds  of  No.  40 


Before  iLse  tlie  wicks,  except  those  for  tallow-eaniJIos,  unJerg^l 
a  certain  preparatiou  by  steeping  them  in  the  »ri~calle<I  " 
mordants,"  by  means  of  which  they  are  rendered  lestseombtistible 
and  the  charred  piece  is  prevented  from  swuHing  np.     Tor  tiiis 
purpose  compounds  composed  of  solutions  of  amnioulacal  salts 
(ammonium  chloride,  phosphate,  etc.),  of  bismutb,  of  borates,  i 
boracic  acid,  arc  used.     Bollev  roeommends  a  solution  of  ammo- 
nium chloride  of  2"  to  3°  B.  as  being  simple  wid  i^cap.     \'fr] 


aaitoblettleo  is  a  solution  of  2  pounds  of  bornoio  acid  in  1}  gnUoi 
of  water.  Tlie  wicks  after  thorough  saturation  with  the  eoUitioi 
are  pressed  and  the  exccs,s  of  water  removal  by  means  of  a  oeulri 
i'ugal.     Payeu  recommends  an  aildition  of  a  small  quantity  i. 
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sulphuric  acid  to  tlie  solntion  of  boracic  acid.  Sodium  borate 
cannot  be  uaed  on  account  of  the  strong  coloration  the  flame 
acquires  therefrom. 

The  twisting  of  the  wicks  is  best  effected  by  placing  the  single 
threads  next  to  each  other  upon  a  table  and  turning  so  as  to  form 
a  very  elongated  spiral.  For  the  manipulations  required  many 
kinds  of  machines  have  been  constructed,  a  very  simple  and  effi- 
cacious one  being  shown  in  Fig.  101. 

The  circumference  of  the  wooden  cylinder  A,  which  is  the 
principal  portion  of  the  apparatus,  is  equal  to  the  length  of  a 
wick,  and  several  cylinders  with  different  circumferences  for  the 
various  kinds  of  candles  can  be  used.  The  iron  axle  of  the 
cylinder  rests  in  a  very  simple  bearing  in  the  parallel  sides  of  a 
box  B,  which  are  as  wide  as  the  cylinder  A.  On  the  outside  of 
the  cylinder  is  a  pulley,  C,  connected  with  the  driving-wheel  D, 

Fig.  102. 


by  means  of  a  cat-gnt  cord,  similar  to  a  spinning-wheel.  Tlie 
workman  sets  th«  driving-wheel  and  the  pulley  in  motion  by 
means  of  a  orank  with  one  hand,  while  with  the  other  he  allows 
the  wick  to  run  upon  the  cylinder  A.    (The  apparatus  can  also 
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l)e  go  arrangod  as  to  be  worked  by  a  trfodle.)  \\'lien  a  few  laj'cw 
of  wick  have  bwo  thus  wmjtped  aroiin<l  tlie  cylinder,  the  latter  is 
laken  trom  the  apparatus  and  replaced  by  another.  The  wick 
upon  the  cylinder  is  tlicn  out  with  u  sharp  knife,  thus  separating  it 
into  equal  lengths. 

A  very  handy  wick-cntter  for  a  large  business,  which  is  ex- 
tensively used  ill  this  country,  is  shrnvn  in  Fig.  Wl.  A  is  the 
body  of  the  machine  inclosing  the  pulleys  and  other  sppeudages 
that  regulate  the  movement  of  the  carriage  B,  which  is  set  in 
oi)eratiun  by  the  treadle  G.  Tlie  carriage  B  rests  upon  tlie  bo<ly ; 
it  is  a  kind  of  framework  running  on  wheels,  and  coutaiuing  a 
number  gf  boxes  placed  shelfwisc,  and  serving  as  a  receptacle  for 
bulls  of  cotton-wick,  the  ends  of  which  nin  thnnugh  a  notche<l 
reed  below  H,  and  come  forward  u[K)n  the  twisting-board  E,  at  the 
back  of  which  a  knife  is  fastened,  that  serves  as  the  under  blq^ 
of  the  movable  clipper  D.  This,  when  drawn  down  verticalgj 
severs  tljc  wick  evenly.  The  twisting-box  JC  C  consists  of  t 
Itoards  hinged,  and  moving  on  rollers.  A  turn  of  the  crank  n 
the  end  twiste  the  wicks  after  they  have  been  cut  by  the  knife  3 
which  having  effected  its  purpose  is  drawn  np  again  by  a  Gotv>td 
poise  F.  At  the  front  is  a  sUding-board  so  fixed  as  to  regiill 
tlie  lengUi  of  the  wicks. 

Fig.  103  represents  a  plan  of  a  maeliine  for  cutting  wic^ 
known  an  Sykes's  patent,  and  Fig.  104  a  sectional  elevation  d 


Vig.  103. 


Pig.  104. 


I 


ihc  same,  n  a  is  the  frame,  b  a  gitwvi'il  n>llf  r  over  wiiicb  I 
<«i\ls  of  twisted  or  plaited  wicks  are  passdl  from  the  bobbins  >? 
(f  is  the  clip  or  holder  by  whidi  they  are  kept  togetber.     F^g.  105 
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represents  the  clip  on  an  enlarged  scale  in  a  side  view.  It  con- 
sists of  two  side  bars  d  d,  which  towards  the  centre  are  somewhat 
thinner.  On  each  side  a  steel  spring  is  affixed,  which  keeps  the 
bars  somewhat  apart  from  each  other,  and  a  clamp  e,  through 

'      Fig.  105. 


which,  when  it  is  moved  towards  the  centre,  the  bars  can  be 
brought  near.  If  the  wick  ends  are  to  be  kept  together  between 
the  two  bars,  the  clamps  e  must  be  pushed  towards  the  centre. 
By  taking  the  wicks  out  or  placing  them  in  they  are  pressed 
towards  the  end.  In  the  rear  of  this  clip  is  a  cutting  apparatus 
consisting  of  a  stationary  blade,  and  a  knife /which  has  a  handle 
moving  on  hinges,  (7  is  a  small  trough  filled  with  liquid  fat,  which 
may  be  kept  in  a  fluid  state  by  steam,  t  is  a  band  resting  upon 
the  table  h. 

The  following  is  the  manner  in  which  the  apparatus  is  worked : 
The  wicks  being  preparetl  in  suitable  bobbins  are  brought  down 
through  the  roller  6,  and  secured  between  dd  of  the  clip.      The 
bars  d  and  d  are  made  to  lay  firm  hold  of  the  wicks,  by  moving 
the  clamps  e  c,  which  bring  them  together  in  consequence  of  the 
wedge-shajxd  form  of  the  upper  bar  d.      The  wicks  being  thus 
secured,  the  clip  is  lifted  up  and  drawn  forw^ard  by  the  work- 
man, afier  which  the  free  ends  of  the  cotton  that  are  left  pro- 
^icting  from  it  are  immersed  or  brushed  over  with  the  hot  fat 
contained  in  g,  and  then  laid  on  the  top  side  of  the  square  broach 
or  suspending  rod  i,  and  are  made  to  adhere  to  it  with  sufficient 
firmness  to  sustain  them  during  the  process  of  dipping  by  a  slight 
'foessure.      Next,  the  clip  is  slackened  by  moving  the  clamps  e 
-"^outwards ;  they  are  then  pushed  forth  over  the  cotton  towards 
!^i^^  bobbins,  till  the  length  to  be  cut  for  the  candle  is  gained, 
**.WieD,  by  reversing  the  movements  of  the  clamps  fee,  thewickB 
*  are  again  tightly  grasped,  and  finally  the  clip  is  rested  ujwn  the 
table  A,  which  is  about  one  inch  from  the  cutting  apparatus. 
Tlie  movable  blade  /  of  the  cutting  apparatus  is  brought  down,- 
and  the  set  of  wicks  of  the  proper  length  cut  off,  leaving  as 
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much  of  the  cotton  adhering  to  the  end  next  the  suspending  rod 
i  as  will  support  the  next  batch  as  before.  The  rod  i,  with  the 
wick  adhering  to  it,  is  placed  in  the  dipping  frame,  and  another 
rod  again  loaded  with  wicks  as  before,  and  so  on  till  the  frame 
is  full. 

The  bars  of  the  clip  may  be  hinged,  so  that,  when  open,  they 
will  allow  the  bundle  of  yam  or  cotton  to  pass  freely,  but,  when 
closed,  they  will  take  a  firm  hold  of  them,  as  shown  in  Fig.  105. 

A  great  many  devices  in  plaiting  and  gimping  of  wicks  have 
been  patented  and  used,  but  it  has  narrowed  down  to  the  simple 
plaited  wick  for  nearly  all  moulded  candles,  and  the  coarse, 
twisted  one  for  dipped  candles. 

Dipped  candles. — No  doubt  the  oldest  method  of  manufac- 
turing candles  is  by  dipping,  t.  e.,  by  repeated  immersing  of  the 
wicks  in  melted  fat  until  the  required  thickness  is  obtained. 
DipiKid  candles  are  always  made  of  tallow  more  or  less  purified. 
By  mere  melting  and  straining,  the  tallow  is,  however,  not  obtained 
entirely  free  from  admixture  of  fine  undissolved  substances.  For 
separating  these  substances,  therefore,  it  must  be  clarified.  This 
is  done  by  remelting  it  upon  water,  either  over  an  oi>en  fire  or  by 
steam.  Generally,  no  more  water  than  5  per  cent,  is  taken,  and 
stirred  well  with  the  tallow,  till,  the  mixture  forms  an  emulsion. 
The  whole  is  then  allowed  to  rest,  without  further  heating,  till 
the  water  has  separated,  when  the  tallow  may  be  drawn  off  or 
ladled  off.  Sometimes,  in  order  to  conceal  the  yellowish  tint,  a 
very  little  blue  color  is  added  to  the  clear  fat,  consisting  of  indigo 
rubbed  finely  with  some  oil,  of  which  a  few  drops  are  sufficient 
even  for  large  quantities.  The  process  of  clarifying  is  occasion- 
ally re]>cated. 

To  harden  the  tallow,  add  with  constant  stirring  to  1000  parts 
of  melted  tallow,  7  parts  of  sugar  of  lead  previously  dissolved 
in  water.  After  a  few  minutes,  the  heat  is  diminished,  and  15 
j)arts  of  powdered  frankincense  with  1  part  of  turpentine  added, 
with  constant  stirring  of  the  mixture.  It  is  then  lefl  warm  for 
several  hours,  or  until  the  insoluble  substances  of  the  frankincense 
settle  to  the  bottom.  The  hardening  is  produced  by  the  sugar 
of  lead,  while  the  frankincense  improves  the  odor  of  the  tallow. 

For  carrying  on  the  manufacture  of  dipped  candles  on  a  small 
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scale,  but  very  simple  apparatus  is  required.  The  clarified  and 
remelted  tallow  is  jwured  into  a  tightly  joined  trough  tliree  feet 
long  by  tvvo  feet  wide  at  the  top,  gradually  diminishing  to  three  or 
four  inches  at  tlie  Ixjttom.  A  handle  is  fixed  on  each  side  for  its 
easy  removal,  and  when  not  in  use,  it  is  closed  with  a  cover. 
The  operator  commences  by  stringing  16  to  18  wicks  at  cijual  in- 
tervals on  a  thin  wooden  rod,  about  2i  feet  long,  and  shar])eued 
at  the  ends.  He  then  takes  10  or  12  such  rods,  and  dips  the 
w^icks  rapidly  into  the  fluid  tallow  in  a  vertical  direction.  The 
tallow  should  be  very  liquid  in  order  that  the  wicks  be  soaked  as 
uniformly  as  possible,  it  being  sometimes  necessary  to  repeat  the 
of)eration.  On  account  of  the  high  temperature  of  the  tallow 
used,  the  wick,  before  cooling,  has  a  chance  to  straighten  out  bv 
its  own  weight.  The  workman  then  places  the  rods  witli  the 
wicks  in  a  certain  order  upon  a  frame  to  drain  off*.  All  the 
wicks  being  saturated  with  tallow,  the  second  dipping  is  com- 
menced by  taking  two  or  three  of  the  rods  with  wicks  on  which 
the  tallow  has  first  congealed,  and  immersing  them  in  the  tallow, 
which  in  the  mean  while  has  somewhat  cooled  off*,  and  commenced 
to  congeal  on  the  edges  of  the  trough.  By  this  means,  a  thicker 
layer  of  tallow  than  the  first  adheres  to  the  wicks.  The  dipping 
is  then  repeated  until  the  candles  have  aapiired  the  desirtnl 
thickness,  they  l>eing,  of  course,  returned  to  the  frame  after  each 
dipping  to  cool.  The  conical  spire  at  the  upper  end  is  formed  by 
immersing  deeper  at  the  last  dip.  Should  the  tallow  become  too 
cold  during  the  oi>eration,  it  is  restored  to  the  correct  temi>era- 
turc  by  the  addition  of  hot  tallow.  Frecpient  stirring  is  also  re- 
quired to  prevent  the  stearin  and  jmlmitin  from  crystallizing  out. 
In  onler  to  be  able  conveniently  to  regulate  the  temjwrature,  it 
is  he&i  to  use  a  jacketed  copjKjr  kettle  in  place  of  the  wooden 
trough. 

Dipped  candles  being  seldom  symmetrical,  and  generally 
somewhat  thicker  on  the  lower  end,  this  defect  is  remedied  by 
repeatedly  dipping  the  lower  end  for  a  short  time  into  hot  tallow. 
Sometimes  the  c*andles  are  equalized  by  melting  off*,  as  shown  \\\ 
Fig.  106.  The  candles,  strung  on  the  rod  7^,  are  suspendwl  in  a 
trough  without  a  bottom,  C,  so  that  the  ends  touch  the  coppr  or 
iron-pan  D,  which  is  somewhat  inclined  forwartl,  and  heated  by 
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R  «>al-fire  E.      The  tuUow  mo!t«l  oH'  runs   into  the  collwiing' 
ve'wel  F. 
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By  UTiother  niethixl  the  candles  are  made  ay m metrical  by  pass- 
ing tbeni  through  a  drawing  pliite.  This  is  made  of  Uanl  wmxl, 
12  iiU'hes  long,  '2  or  3  inches  wide,  and  about  }  insh  thick.  It 
i,s  (lerforatcd  hy  a  number  of  holes,  {iraded  from  large  to  auiall. 
ihe  Inst  bt'iog  tiie  size  required  for  the  finisht-d  eandle.  The 
holes  liave  a  slight  bevel  that  the  etilting-edge  may  be  th 
whaiijcr  and  the  eandles  may  run  through  with  greater  ease.  Tliff' 
workman  draws  the  candles  first  through  the  larger  hole,  whiih 
takes  off  a  portion,  then  through  a  amaller  one,  whieh  re 
more,  and  so  on  until  the  desired  size  is  obtainetl  for  the  (ini,slKxl 
raiidle.  This  operation  impi-oves  the  apjtearancc  as  well  as  the 
burning  of  the  candle. 

For  dipping  on  a  large  scale  there  are  some  very  convenient 
arrangements,  as,  for  instance,  a  miml>er  of  rods  stnmg  with 
^kieks  being  arranged  in  a  frame,  which,  by  means  of  luechanical 
fiintrivanees,  are  <»rrTed  over  [lans  in  order  to  dip  the  widtfi  into 
the  tallow  and  lift  them  out.  Two  methods  are  in  use.  The 
frames  coutaiuing  a  numbq-  of  rods  with  wicks  nre  either  sua- 
jicnded  to  supports  standing  alongside  each  otlier,  as  Hhown  in 
Figs.  107, 108,  and  lOS),  and  a  trough  filled  with  tallow  is  pushed 
backward  and  forwai-d  npon  rails  IjcIoh'  the  frames,  or  there 
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staUonary  tallow  trough,  as  shown  in  Fi^.  110  and  111,  ami  the 
frames  are  advanced  by  means  of  a  horizontal  wheel  on  a  vertical 


\A,  nil*;  fl|  lranBpi>rt»b1e  fiirtiace  wllli  iBrd-lrnugli ;  C,  fiU|ipi>rt  wir.h  Iwo  rntme»; 
J)  E,  ro]w»  niUi  handles  (or  [lUlliDg  the  framE*  up  and  dowu ;  /'.  liuiiUle*  for 
b   novlMg  tlio  niruai;e. 
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GrauQd-Plmi. 

A,  Uril -trough  111  t  furnace;  i!,  vertlcaUhaft  witb  liorlROOla)  wIikI  ;  CO,  bookfl 

£,  framu ;  F,  wicks  ;  G,  ropea  for  lowerlDg  and  raUilDg  Uie  wick*. 
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shaft.  The  mode  of  operating  these  machines  will  be  readily 
onderstood  from  the  illustratioDS  and  explanations  of  the  lettel^ 
Moulded  candles. — By  far  the  greater  number  of  candles  now 
manufactured  are  moulded,  by  which  they  acquire  a  much  more 
finished  appearance.  The  operation  of  moulding  is  performed 
by  stretching  the  wick  in  the  axis  of  a  nearly  cylindrical  mould 
and  pouring  the  liquid  material  around  it.  The  moulds  should 
be  of  a  material  which  is  a  good  conductor  of  heat  and  does  not 
absorb  fat.  They  were  formerly  made  of  cast-iron,  sometimes 
lined  with  pewter,  of  tin,  brass,  and  even  glass,  but  at  present  an 
alloy  of  two  parts  tin  and  one  part  lead  is  almost  exchisively 
used  for  their  construction.  The  moulds  are  narrow,  somewhat 
conical,  tubes,  highly  polished  internally  in  order  to  impart  a 
smooth  surface  to  the  candle.  They  are  bored  out  by  machinery 
so  that  the  interior  shall  be  perfectly  true.  They  varj^  somewhat 
in  form,  but  as  a  rule  each  mould  consists  of  two  parts,  the  body 
B  and  the  head-piece  C,  fitting  into  the  body  as  shown  in  Fig. 
112.  The  head-piece  is  sometimes  provided  with  a  small  stay, 
as  shown  in  Fig.  113. 


Fig.  112. 


Fig.  113. 


0 


Head-Pieces. 


Crochet-Hoole. 
.4,  plate  of  the  moulding  table  ;  B,  moulds ;  (7,  bead-piece;  I),  wick. 

The  moulds  made  in  this  country  are  of  a  better  form,  and 
they  are  burnished  by  a  vertical  instead  of  a  rotary  motion, 
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which  makes  the  cnntHes  e&aier  to  remove.  The  wicks  sre  fixeAJ 
in  the  longitiidiaal  axis  of  the  moiiklK  by  menii)!  of  a  loi^i 
<:rochet-hook  (Fig.  113),  and  secured  by  a  peg  at  the  "  Up"  and  f 
a  cress-wire  at  the  "  butt"  end  of  the  candle. 

In  moulding  tallow-candles  the  temi)eratiire  of  the  iat  is  ofi  i 
greater  im])ortajiae  than  in  dipping,  as  it  exerts  an  inllnence  upoo-l 
the  expansion  of  the  moulfl,  thereby  making  the  removal  of  the  I 
candle  difficult.  This  danger  np(>cors  wlien  moulding  too  hotjl 
while  with  the  tallow  t<Mi  cold,  bubbles  and  cavities  are  formed  1 
around  the -wick.  The  tallow  i-lmuld  not  l»e  jwnretl  into  thiftl 
Fig. 114. 


oooooooooooooo 

.00000000000000 

^oooooooooooooo^ 

oooooooooooooo 

oooooooooooooo 

A.  nioaldH ;  B,  li'oo  plaw ;  C,  tranie ;  i>,  ahcei-Uon  itoiigU 

niouhU  until  a  thin  film  has  formed  upon  the  surface,  wbich  i 
an  iudiciition  of  the  tallow  commencing  to  ctmgcid. 

For  moulding  by  hand  a  iinniber  of  moulds  with  hcad-pii 
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are  suspended  in  holes  of  a  frame,  C(Figs.  114  and  1  IS),  covered 
with  ail  iron  plate,  and  on  the  bottom  of  which  is  a  sheet^iroii 
trough,  D. 

Aecoitling  to  an  American  method,  the  moulds  without  head- 
pieces are  fixed  in  an  iron  plate,  B  {Figs.  116  and  117),  which  is 
secured  to  a  wooden  frame.  A,  provided  with  a  bottom.  The 
wicks  are  suspended  to  a  wire,  /),  and  the  iron  plate,  B,  is  sur- 
rounded on  three  sides  with  stationary  ledges,  while  tJiat  on  the 
fourth  side  can  be  taken  away  in  order  to  remove  the  fat  from 
the  table  after  moulding. 

FiK.  116.  Fig.  117. 
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A,  frame ;  B,  Iron  place ;  C,  moulds ;  D,  wire. 

Aft^r  cooling,  the  candles  are  removed  from  the  moulds  and 
trimmed.  This  is  best  etl'ected  by  means  of  a  cutting  apparatus, 
as  shown  in  Figs.  118  and  119.  The  working  of  the  apparatus 
will  be  readily  understood  from  the  illustrations  and  letters. 

The  tedious  method  of  moulding  by  hand  has  been  almost 
everj'where  sujjerseded  by  moulding  by  machinery.  A  very 
conveniently-arrangeil  machine  for  moulding  tallow-candles  is 
shown  in  Figs.  120  and  121.  The  moulds  A  are  fastened  by 
means  of  screws  to  a  table  upon  which  the  plate  C,  suspended 
by  chains,  can  be  loweretl  by  means  of  the  windlass  and  rope  B. 
1^  mould-openings  in  the  plat«  communicate  with  the  funnels 
for  the  tallow.  The  wicks  being  strung  upon  ro<ls,  fluid-tallow 
is  poured  upon  the  plates  to  fill  the  moulds.      When  the  candles 
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Fig.  118,  Fig.  lilt. 


>g  board :  E,  voodles. 


are  stiffiuitintly  cwled,  the  plate  is  drawn  up,  and  the  candles 
off'  by  means  of  a  large  liiuged  knife.     They  are  then  alluw< 
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to  drop  into  the  box  F,  which  is  provided  with  corresponding 
holes,  and  covered  to  protect  the  candles  from  dirt. 

Morgan's  moulding  machine,  used  in  England  for  tallow  can- 
dles, is  80  constructed  that,  with  a  sufficient  number  of  stands, 
the  moulding  can  be  continued  for  an  in<lcfinite  period,  and  at  a 
saving  of  labor  and  time.  The  wicks  in  this  machine  are 
threaded  through  the  moulds  at  the  same  time  and  by  the  same 
action  as  thai  which  exjxils  the  candles,  ^ig.  122  shows  theeod 
elevation,  and  Fig.  123  a  frunt  view ;  Fig.  124  the  plan,  and  Fig. 


Fig.  122. 


12-5  the  elevation  of  the  back  opposite  Fig.  123.     A  re^jre^nts 
the  vessel  or  reser\'oir  containing  the  fat ;  B  &  series  of  moulds. 


Vig-  126  shows  the  range  of  moulds  constructed  in  a  peculiar 
manaer.  FJg.  127  shows  the  upper  end  of  one  of  these  moulds, 
and  Fig.  128  a  plan  view  of  tlie  same.  It  will  be  seen  that  the 
top  consists  of  several  pieces:  6'  is  a  portion  of  the  cylindrical 
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side  of  ttic  mould ;  b*  tht?  tnovalile  portion.      This  latter  6*  i 
hollow  for  tlio  pa^uiagc  of  tho  widis,  and  fita  closely  to  i'  wIm 
the  tallow  '\s  pouFL-d  !n.      But  us  aoon  aa  the  caudle  te  void,  a 
in  A  (K>udition  to  Ih>  rcuioved,  instead  of  being  dmwn  out  in  I 


Fig.  1 


Pig.  127. 


Fig.  1 


Fig.  V2&. 

usual  way,  it  is  by  fiiis  apparatus  forced  out  by  pressure  appli 
to  the  extremity  of  the  i«iPt,  t'.  which,  following  the  course  of] 
the  candle  as  it  is  forced  from  the  mould,  rpwicks  the  mould  for 
another  auulle.  In  Fig:.  126  is  shown  u  hollow  cylinder  ftA, 
holding  the  bobbins  of  wick  rovolving*D  a  shaft  passing  tbrongji., 
its  length.  Fig.  129  exhibits  a  eories  of  nippers  opening 
shntting  by  the  action  of  the  lex* 
hul<ting  the  wicks  (at  the  end  and  opj 
AtAftftftMHAAMAfcfcw,  «'e  'o  that  of  ita  entrance)  in  6* 
J-^^^TT"^  perpendi(Uilap  {xisition. 

To  work  this  ap]Kiratus,  we  sup] 
a  frame  of  mouhls  B  regularly  wicked  aini  in  tlie  {)osition  at  if', 
Figs.  123,  1^,  12-'),  where  the  case  is  supported  jjerpeudicularly 
un  the  small  straif^ht  edges  of  a  railway,  dil,  Fig.  124.  In  tJiis 
jiosition,  they  are  run  fonvard  until  they  come  under  the  reser*«' 
voir  .4,  when  the  tallow  is  applied  in  the  usual  manner.  The 
monldfi  being  filled  are  run  along  the  railway  ddxa  harden. 
When  the  caudles  are  perfectly  congealed,  the  moulds  are  brought 
to  the  position  shown  at  B  (Fig.  124),  when  they  are  phieed  OB 
a  railway  similar  to  that  shown  at  dd  on  the  other  side  of 
machine.  Here  they  arc  pushed  forward  until  they  arrive  at 
hanging  table  D,  which  vibrates  on  the  joint  cf,  and  is  then  I) 
down,    but  imniediatciy  returned   to    the    longitudinal    positioi 
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given  at  D,  Fig.  124.  The  moulds  B  are  moved  until  they 
arrive  at  the  series  of  rammers  E,  as  separately  shown  in  Fig. 
131,  where  the  cylindrical  case  66  is  removrf  by  turning  the 
jointed  frame,  as  seen  in  Fig.  132,  to  be  out  of  the  way  of  the 


Fig.  130. 


Fig.  131. 


Fig.  132. 


rammer  E,  This  series  of  rammers  E  moves  freely  in  a  hori- 
zontal direction,  supported  on  straight  edges  at  each  extremity, 
and  is  moved  by  the  partial  rotation  of  the  wheel  C,  as  shown 
in  Fig.  122,  where /shows  a  band  or  chain  passing  over  its  peri- 
pherj',  and  round  the  guide-pulley/*.  This  chain  or  band/  is 
attached  to  a  series  of  rammers  E,  so  that  the  pressing  of  the 
lever  c*  which  is  fixed  on  the  axis  of  the  wheel  C  imparts  motion 
to  the  rammers  J5^  in  a  horizontal  direction.  The  moulds  being 
in  the  position  shown  in  Fig,  132,  the  next  thing  to  do  is  to 
bend  down  the  lever  c\  thereby  forcing  the  series  of  rammers  E 
into  contact  with  the  sliding  part  6*  of  each  of  the  moulds,  and 
thereby  pushing  out  the  candles  which  are  received  into  the 
grooved  table  F^  raised  up  in  exact  position  to  receive  them  by 
the  action  of  the  scroll-piece  c^  attached  to  the  wheel  C,  and  on 
which  the  grooved  table  F  is  supported.  The  candles  being 
forced  from  the  moulds  bv  the  rammers  are  immediately  secured 
and  held  stationary  by  depressing  the  lever  (?,  which  is  provided 
with  a  series  of  like  number  of  small  convex  pieces  of  pe^vter, 
formed  of  a  section  of  the  candle-moulds,  which  are  attached  to 
slight  springs,  as  seen  in  Fig.  123.  The  lever  is  held  down  by 
a  small  catch.  From  what  has  been  said  of  the  frame  of  moulds 
By  it  is  obvious  that  the  same  action  of  the  rammers  E,  which 

displaces  the  candles,  will  carry  down  to  the  moulds  a  fresh 
38 
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supply  of  wicks  fur  tlie  Biieceeding  oantJlett,  and,  at  thig  jicriod, 
while  die  tini^iul  t^iidlas  are  aouunHl  on  the  table  F,  the  nipper 
/,  shown  at  Fig.  12!),  must  tie  rmpplied,  aftur  which  the  liiii^«d 
candlee  are  cut  off,  and  di^poHed  of. 

The  nest  dnty  of  tlie  o]>erator  is  to  replace  the  lever  *■'  iu  the 
positioo  alioWD  at  Fig.  122,  wliicli  carrier  bufk  the  ramuicr  £ 
along  with  the  sliding  top  of  the  moulds  tc  their  former  position, 
and  tlie  moulds  are  wicked  ready  for  a  fresh  supply  of  t;illow. 
Tliis  Sierips  of  rammers  £  in  {unued  of  separate  hollow  tubefi, 
supported  in  the  ci-ogs-picif  y  y,  phcii  of  wliieli  tubes  ia  provided 
with  a  small  spring  having  a  slight  projcetiou  on  its  ioj^de  hy 
means  of  which,  when  the  rammers  arc  prtswcti  against  the  sliding 
part  nf  the  mouldj^,  marked  b',  the  spring  gives  way  and  eatebes 
firmhuM  of  tin;  iiotohcd  part,  a*  shown  at  Fifj.  I'-i".  It  is  tbpreby 
enabled  to  bring  it  back  to  its  former  position,  where  the  candles 
are  forced  from  the  moulds  as  soon  as  the  rammers  are  retired, 
and  have  brotigj^  back  the  sliding  tops  b*  of  the  reepective 
monlds.  The  springs  at  their  ezb«mity,  which  had  held  b*,  arc 
relieved  or  lifted  up  by  a  series  of  rammers  or  rods,  which  pass 
up  the  Interior  of  the  hollow  rammers,  as  already  described. 
This  8G<»nd  series  of  rods  Is  fixed  in  a  similar  cross-piece  ninrkod 
A  h  in  Fig.  124,  which,  as  soon  as  the  raniiners  are  retire<l  from 
the  moulds,  is  forcetl  forward  by  means  of  the  lover  H,  and 
t^iei'cby  the  ca]>s  and  the  whole  of  the  moulds  marked  B  are  freed 
from  any  conu«'tion  with  the  raumiers  E.  At  this  period  the 
moulds  are  passeil  forward  to  the  railroad  '/  d,  and  replaced  at 
the  {Hisition  shown  at  7i',  the  tallow  from  the  nt-eiver  A  is  again 
supplied  to  them,  and  the  process  already  described  repeated  any 
nuiidier  of  times. 

The  continuous  wick  machines  for  moulding  tallow-caudles  are 
similar  In  coustruction  to  those  u.sed  for  stearin-caudles,  whioh 
will  1r'  described  later  on, 

Tlic  darkening  of  the  flame  by  scales  and  consequent  necessity 
of  siuiffing  are  a  defect  common  to  all  tallow-caudles.  Tallow 
having  a  eom|)aratively  low  melting  jxiint  requires  thick  wicks. 
With  the  nse  of  thin  wicks,  which  bend  over  and  are  consumed 
by  the  flame,  melting  off  on  one  side  and  consequent  guttering  of 
the  candle  are  unavoidable. 
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It  remains  to  mention  the  so-called  plated  candles,  /.  e.y  tallow- 
candles  coated  with  a  thin  layer  of  wax,  or  of  a  mixture  of  tallow 
and  wax,  or  of  spermaceti,  or  stearic  acid.  Usually  wax  with  or 
without  an  addition  of  tallow  is  used.  Two  methods  are  in  vogue. 
By  the  first  the  mould,  the  lower  end  of  which  has  be(*n  pre- 
viously closed,  is  filled  one-fourth  or  one-third  with  melted  wax, 
and  after  having  closed  the  top,  rolled  upon  a  table.  The  stopper 
is  then  removed  and  the  superfluous  wax  poured  out.  The  mould, 
the  sides  of  which  are  now  covered  bv  a  coating:  of  wax,  is  wicked 
and  fille<l  with  tallow  in  the  usual  manner.  Externallv  such 
candles  have  the  appearance  of  wax-cundles,  but  the  wax  being 
less  fusible  forms  an  edge  on  the  burning  wick  which  becomes 
the  higher  the  purer  the  wax  and  the  denser  the  layer  of  it. 
Hence,  it  is  best  to  use  a  mixture  of  about  equal  parts  of  wax  and 
tallow.  The  thickness  of  the  coating,  depending  as  well  on  the 
heat  of  the  wax  poured  into  the  mould  as  on  the  outside  tem- 
perature, varies  very  much.  Its  only  purpose  being,  however,  to 
remove  the  smeary  external  surface  of  a  tallow-candle,  it  is  best 
to  make  it  as  thin  as  possible,  and,  hence,  the  following  method 
for  which  pure  wax  or  mixed  with  10  to  15  per  cent,  mutton  suet 
is  used,  is  to  be  preferred.  Take  a  smooth  steel  cylinder  fitting 
looselv  into  the  candle-mould.  Coat  this  cvlinder  with  tallow  or 
fat,  and  then  dip  it  into  melted  wax,  withdrawing  it  immediately, 
whereby  it  will  be  coated  with  a  thin  layer  of  wax.  This  sheH, 
which  can  be  readily  removed  from  the  cylinder,  is  placed  in  the 
mould,  and  the  latter,  after  wicking,  is  filled  with  tallow  in  the 
usual  manner.  The  warm  tallow  pressing  the  softened  shell  of 
wax  against  the  sides  of  the  mould  secures  a  uniform  smoothnesf? 
of  the  exterior  surface  of  the  candle. 

The  whiteness  of  the  finished  tallow-candles  is  improved  by 
suspending  them,  especially  in  winter,  in  an  airy  room.  Candles 
made  from  unbleached  or  gray  tallow  can  be  bleached  by  means 
of  chlorine.  The  candles  are  hung,  without  touching  each  other, 
in  a  tight  wooden  box,  and  closing  the  lid  hermetically,  chlorine 
is  gradually  introduc*ed.  The  box  is  provided  with  a  jmne  of 
glass,  through  which  the  process  of  bleaching  can  be  observed. 
WTien  suflSciently  bleached,  the  candles  are  rinsed  off  by  dipping 
them  in  cold  water  and  hung  up  to  dry. 
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Sleann  r<i»<?lrn.—T}iP  principsil  raw  nrntDriuls  iwfl  in  ll«-  matiu- 
facture  of  tlio^e  ciimlU-g  ure  |>ulin-iiil  and  lullow,  llioitgh  in  tlib 
country  lai-d  is  hirgely  ii«h1  for  this  pitr|)ii»L-.  Tin;  n-scnrflies  of 
W.  Heintz,  wliioli  i-oniplete  those  matlo  hy  Clicvreul,  liave  taaght  - 
HB  that  the<K>  itits  cnnfiiKt  of  palmitic,  etciiric,  and  oloio  aridtt,  and 
glycerin.  Tlii'  m-id  whit-b  C'hevreiil  dosignat^  as  niftrgnrie  aeJd 
has  been  ]iri>vi^l  to  be  a  mixture  of  palmitie  and  stearic  acltU^. 
The  BO-ooIloii  "stearin  cundlee"  are  trwjiiently  made  of  a  uiixtnre 
of  stearin  [1.  c,  a  mixture  of  palmitie  and  Htearic  acidic),  antl  aoR 
paraffin,  ('andles  of  this  dewTiption  are  known  abroad  as  Apollo 
and  MeLimyi  eandles.  The  maniifHctiirc  of  sU-arin  eandli^  wiii- 
tdsts  in  two  chief  ojierationa,  viz:  1.  Tlie  prcjiarution  <if  tin- 
fatty  acidw,  and  2,  the  conversion  of  ihc^  sicidp  into  wtniHcs, 

The  pr»'par.i(ion  of  tlic  fnlty  m-i.l>  liii^  hi-.'n  alr-wly  dcscrilRtl 
and  illustrated  in  Fart  I.,  Chapter  II, 

By  careful  melting  experiments,  Heints  has  confirmed  fonuer 
observations,  that  a  mixture  of  two  solid  fat^  acids,  which  art- 
homologous,  has  a  lower  melting  point  in  cerffl^  proportif>os  of 
mixture  than  each  separate  acid.  During  tiiese  melting  experi- 
ments he  obecr\ed  also  the  properties  of  the  congealed  mixtures, 
and  found  tliat,  while  some  are  completely  crystalline,  others  are 
entirely  non-crj'stalline. 

On  account  of  the  importnnce  of  the  .subject,  which  gives  to 
the  manufacturer  of  stearin  important  points  in  r^^ard  to  the 
nature  and  vahie  of  his  products,  we  give  Heintz's  observations 
in  the  following  tables  : — 

1.  3Ii/rialic  and  Invric  acids. 


Ainu 

oroef 

MyrlKIlc 

Utirlc 

)l.ll> 

Ooii|»bU 

XnDiiaraf  RiDg»[<t.(. 

r,.B^,.:ao 

r,,l!^'i)BO 

c-srV.  r 

I»N("«F 

imi  pnrW 

0  purls 

las.oo 

Scnlr  urj-^Ulliiie. 

10     '■ 

las.o 

n7n 

SAnie. 

30     ■■ 

121.0 

iia,ii 

KxlrnioHv  nii<>  umullinr'. 

70     '■ 

30     " 

liu.o 

i»2:ii 

»Am^. 

40    ■■ 

lOfi.S 

102.0 

Nim.ory«l!iHiu.-. 

&H.0 

m^ 

Lurg^rollRlt"!  ur^sUlllnc. 

411     ■■ 

(J(l     ■' 

BKO 

iiiO 

70     " 

si.o 

W.0 

Non-ofy«t«illiie,  woollr. 

2(1     ■' 

101.« 

i»i.e 

s;.n«. 

SO    '■ 

10lt.O 

9T.0 

ft     '■ 

100    ■' 

I10.S 

— 

Sunly  drystolllnii. 
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2.  Palmitic  and  myristic  acids. 


A  mixture  of 

Palmltio 

MyrlKtic     ! 

Melts 

1 
Con^^eala 

Manner  of  congealiog. 

acid. 

acid. 

»' 

at 

CuHjiO.HO 

CuH»O.HOi 

Degreee  V. 

Degrees  F. 

100  parts 

0  parts 

143. 50 

^^^ 

Scaly  crystalline. 

95      " 

5      " 

142.0 

13H.5 

Same. 

90      »* 

10      »* 

140.0 

132.0 

Same. 

80      '* 

20      ♦* 

136.5 

128.0 

Scaly  ami  indistinctly  needly. 

70      *' 

30      **     ; 

131.0 

124.0 

In  extremely  flue  needles. 

60      " 

40      " 

125.0 

121.0 

Noncrystalline,  rugged. 

50      *' 

50      •* 

118.0 

113.5 

Large-foliated  crystalline. 

40      " 

60      "     ' 

116.5 

110.5 

Indistinctly  foliated. 

35      " 

65      ** 

115.5 

110.5 

Non-crystalline,  opaque. 

32.5  '* 

«7  5  ** 

115.0 

111.0 

Same. 

30      ** 

70      " 

115.0 

110.5 

Same. 

20      ** 

80      ** 

121.0 

106.0     1 

Non-crystalline. 

10     ♦* 

90      *» 

125.0 

113.5 

In  long  needles. 

0      ** 

100      " 

129.0 

— 

Scaly  crystalline. 

3. 

Stearic 

and  palmitic  acids. 

A  mix 

tare  of 

Stearic 

Palmitic 

Molt* 

ConfteaU 

Manner  of  eougealiiig. 

aria. 

HCi'l. 

at 

at 

CjHjbO.HO 

CiftHaiO.HO 

Ddgreen  F. 

1  Degrees  F. 

■ 

100  partH 

0  parts 

15(>.50 

Scaly  crystalline. 

90      ** 

10      *' 

;     153.0 

144.5 

Same. 

80      ** 

20      ** 

149.5 

140.5 

Finely  needly  crystalline. 

70      " 

30      ** 

145.0 

139.0 

Same. 

60      ** 

40      *' 

140.5 

134.0 

Non-orystalline,  rugffed. 

50      ** 

,     50      '* 

134.0 

131.0 

Large- foliated  crystalline.  , 

40      ** 

1     60      *' 

133.0 

130.0 

Same. 

35      *' 

'     65      ** 

132.0 

130.0 

Non-crystalline,  wavy,  lustroas. 

32.5  ** 

67.5  •• 

131.0 

1     129.0 

Same. 

30      *» 

70      *» 

131.0 

1     129.0 

Non-crystalline,  wavy,  lustreless. 

20      '* 

80      ** 

13.0.5 

129.0 

Very  indistinctly  needly. 

10      ** 

j     90      " 

140.0 

130.0 

Beautifully  needly  crystalline. 

0     *♦ 

100      ** 

143.5 

1 

— — 

Scaly  crystalline. 

* 
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4-  J»te«rw;  md  «yn'^»c  ucUm. 


^a^M    rjCcm 


13«  3^  Swly  oTcUIIbM. 

liiO  Still  BM-  -tiiiuKiIr  *t»lj^  «7»i,IIiDe. 

l«».f>  iSiOKWhal  Irt*  ■ll.iiprll*  si-«ir  i-rjvuniiw 

HS,I»  SuU   Um   ■lUlliMtIr   »KAlr    r'ty^UIlior.   no 

»■?■  e*7*t»llii«tiMt,  nu 

IIXO  Brcntf^llr  Urf:«-lnUal*4  DijiUtllue 

ll^n  loJkOiortlT  crriUIllDK. 

l&O  S««-<^7*t>Ilitia,  a]Hqu«. 


5.  I^lmilie  and  lauric  acids. 


>■■«  at  c«aa*itliBt. 


lOlt  pam         0  p>rtB  141.50    Sotr  crjalalliiM. 

PO     "  10     ■•  139..1        IHaUndlT  tcmlj  rrv^Ullinv. 

Ml     ■■  20     '■  rt'i.O       Smn^what  Imh  ilis(im-(W  sc«lv  crysUUim 

70     "  SO    "  130.0       Still  Ipsa  dUtinrtlr  sralj  crystalline, 

^>    "  -Hi     "  124.0      GrsnuUr.  intlistiDclly  scaly  crjrdtallinf. 

:■"     '•  .111     '■  llii.-l     '  .lliuDsl  enlirelv  non-crrstalliDt:,  opaqiir. 

40     "  60     "  10-l.i>        Ur^-roliMH.1  un-sUlliii.'. 

3<i     ■■  70     ■■  101.0       Siiiall-r»lial»-l  urVslallhi,-. 

.  Kin^lr  <.TVJt.il1ii>«,  in.li^tiiiot. 


110.i 


Nou 


imi  purls 

0  parts 

15rt.r,o 

P™Iv  urv.^'lalliiif. 

30     " 

J-VJ.,-! 

IHatinotlv  sualv  crystal  lino. 

60     " 

20     '■ 

14^.0 

Same. 

70    " 

30    " 

I4:i.:. 

DisthiGtly  crBtinlar  crrslnllinp.        [zilion. 

ao    " 

40     " 

i:i8.0 

Nearly  orv*talIii..-.  Blialitly  gramilar. 

4ft     " 

lil.-'i 

Noti-cryslnlliiie,  warty. 

30     " 

70     '■ 

llii.ii 

20     •■ 

80     " 

101.0 

10     " 

90     '• 

107.0 

Non-crystal  lin«. 

0     " 

110.5 

Scaly  «y»WHi..e. 
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7.  Margaric  acid  {from  cyancetyl)  and  myristic  acid. 


A  mixture  of 

Mariraric 

Myrintic 

M«1U 

Manner  of  congealing. 

liciH, 

acid, 

at 

CijHgjO.HO 

ChHsjO.HO 

DeKreen  F. 

100  parts 

0  parts 

140.00 

Scaly  cryntalline. 

90     *» 

10    ♦* 

135.0 

Same. 

SO     *' 

20     *♦ 

132.0 

Indistinctly  crystallint*. 

70     " 

30     »* 

128.0 

Almost  entirely  non-cryatalline  with  level 

60     ** 

40     »* 

123.0 

Amorphous,  opaqne.                          [surface. 

50     ** 

50     ** 

115.0 

Same. 

40     ** 

60     ** 

114.0 

Somewliat  granular,  crystalline. 

30     ** 

70     '* 

112.5 

Same,  with  larger  grains. 

20     ♦* 

80     *» 

120.0 

Same,  grains  very  indistinct. 

10     " 

90     ** 

125.0 

Opa(|ne,  in  scarcely  perceptible  concentric 

0     '* 

100     *» 

129.0 

Scaly  crystalline.                               [needles. 

8.  Margaric  acid  {from  cyancetyl)  and  palmitic  acid. 

A  mix 

tore  of 

MarjfKric 

Palmitic 

Melt* 

Manner  of  congealing. 

acid. 

acid. 

at 

CkHsjO.HO 

CioIIsiO.HO 

Degrees  P. 
140.00 

loo  parU 

0  parts 

Scaly  crystalline. 

90     »' 

10    ♦* 

138.0 

Same. 

80     *» 

20     ** 

136.0 

Same,  thoogh  somewhat  flowery. 

70     " 

30     ** 

134.5 

Same. 

60     ** 

40     »♦ 

134.0 

Same. 

50     ** 

50     ♦* 

133.0 

Same. 

40     " 

60     " 

133  0 

Same. 

30     *' 

70     '* 

134.5 

Flowery,  almost  in  long  needles. 

20     *' 

SO     '* 

137.5 

In  long  needles. 

10     ** 

m   " 

141.0 

Same. 

0     *' 

100     ♦' 

143.5 

Scaly  crystalline. 

The  mixtures  of  the  al)ove  acids  congeal  partly  like  the  pure 
acids,  wliich  contain  80  to  90  per  cent,  of  palmitic  acid,  in  beau- 
tiful long  needles,  in  the  same  manner  as  the  mixture  of  stearic 
and  palmitic  acids,  formerly  called  margaric  acid. 
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fi.   Stearic  and  tnargaric  acidn  (from  cyonceti/l). 


DMvf 

MalM 

„„.. 

RIMtIo 

C„HaO.IIO 

of  »>t.g»]1ag. 

c„h.o'ho 

&•(»»  F. 

■■"     ■' 

lOOpirb. 

0  parts 

1B7.0O 

Soaly  (.Tystalliiie. 

16a.5 

Samo. 

80    " 

20    " 

150.(1 

Same. 

70    " 

30    " 

148.5 

Same. 

HO    ■■ 

41)    '■ 

144.5 

Same. 

m  '• 

ao   " 

143,0 

Same,  but  mo 

4U    " 

no    " 

142.0 

Same. 

30     '■ 

TO    " 

UI.S 

80     " 

i;w.s 

Sama. 

10     •■ 

HO     " 

13».0 

Sama. 

(1   ■' 

urn    ■' 

uo.o 

Scaly  cryBtftlUii«. 

The  mixtures  of  both  fatty  acids  melt  more  freely  than  stearic 
acid,  but  only  in  a  moderate  degree  more  so  than  margaric  acid. 
They  congeal  almost  like  unmixed  fatty  acids  and  also  behave 
difTerently  from  the  mixtures  of  stearic  and  palmitic  acids. 

With  a  mixture  of  two  fatty  acids,  the  melting  point  of  which 
is  itself  lower  than  that  of  each  of  the  two  acids,  the  melting 
point  becomes  still  lower  by  adding  a  determined  quantity  of  a 
third  acid ;  and,  what  is  especially  remarkable,  even  when  this 
third  acid  has  a  greater  atomic  weight  and  higher  melting  point 
than  the  first  two  acids. 

The  melting  point  of  a  mixture  of  30  yxirts  of  palmitic  acid 
and  70  parts  of  myristic  acid  is  at  115,0"  F.,  but  it  sinks  still 
lower  by  adding  to  20  parts  of  the  mixture  up  to  7  parts  of 
stearic  acid. 


Palmiti 

c,  myristic 

and  stearic  acids. 

«^.!»S 

r  R  nllilare  af 

Sjiuitlc  >.'[d  HUd 

Stearic  «rld 

M«l..  «1 

Utasei  of  iDni|<aliDK. 

tny.l«lc  Mid. 

lis.oo 

Noii-cryatalline. 

1  part 

113.(1 

2  parts 

111.0 

6     " 

111.0 
11-2.0 
113.5 

llfl.O 

S     " 

llti.O 
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The  melting  point  of  a  mixture  of  30  parts  of  myristic  acid 
and  70  parts  of  lauric  acid,  which  melts  at  95.0°  F.,  changes  as 
follows  by  adding  to  20  parts  of  the  mixture  1  to  10  parts  of 
palmitic  acid. 

Myristic y  lauric ^  and  palmitic  acids. 


t^O  partM  of  a  nilxture  of 

30  parts*  of  iiijrriMtlc  acid  aud 

70  parts  of  lanrlc  acid. 

Palmitic  add. 

MeltN  at 
Degrees  F. 

Manner  of  eoD|{ealing. 

1  part 

2  parts 

3  " 

95.00 
93.0 
91.5 
90.0 

Non-crystalline. 

4     ** 

91.0 

i( 

5     ** 

93.0 

li 

6     ** 

94.0 

(t 

7     ** 

95.5 

ti 

8     •* 

96.8 

tt 

> 

• 

9     " 
10     " 

99.0 
102.0 

Indiiitinctly  fine  needly. 
Fine  needly. 

The  phenomena  in  melting  together  fatty  acids  are  similar  to 
those  in  metals.  By  fusing  together  two  metals  the  melting 
point  is  frequently  considerably  lowered,  and  by  adding  a  third 
or  fourth  metal  the  melting  point  sinks  even  below  the  boiling 
point  of  water.  Bismuth,  for  instance,  melts  at  475°  F.,  lead 
at  633°  F.,  and  tin  at  455°  F. ;  an  alloy  of  2  parts  of  bismuth, 
1  part  of  lead,  and  1  part  of  tin,  known  as  Rose's  metal,  melts  at 
200.75°  F.,  and  an  alloy  called  Wood's  metal,  containing  cad- 
mium as  a  fourth  metal,  melts  at  154.4°  F. 

The  fatty  acids  obtained  by  any  one  of  the  methods  described 
in  Part  I.,  Chapter  II.,  possess  nearly  the  same  properties. 
They  represent  white,  transparent,  and  quite  coherent  cakes, 
which  are,  however,  not  sufficiently  pure  for  moulding  candles. 
The  edges  of  the  cakes  are  often  more  or  less  colored  and  soft, 
owing  to  some  oleic  acid  not  having  been  pressed  out,  while  the 
surface  of  the  cakes  is  contaminated  with  oxide  of  iron  and  the 
hair  of  the  press-bags.  For  purification  the  cakes  are  treated 
with  dilute  sulphuric  acid  and  steam,  as  described  on  page  45. 

The  properties  of  stearic  acid  in  a  mixture  with  palmitic  acid 
varying  from  those  of  tallow,  some  modifications  in  the  manufao- 
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ture  of  «ii«llps  frtim  it  are  required,  this  being  ftlreedy  evidei 
from  the  higher  melting  point  (alMiut  50^  to  100°  F.)  of  1 
mixture  of  ncids  nnd  its  tcndencv  nl'  iLSsuming  a  lai^;e-fuliat« 
orj'stallinc  structure  on  eooling,  in  nonHoqiienn?  of  whivh 
mndies  boettme  brittle  nud  rough  and  Itictine  towftrds  giittprio| 
in  buruing.  This  can  be  overcome  by  the  addition  of  up  to  % 
per  cent,  of  wax  or  up  to  20  jK-rceiit.  of  the  cheaper  [mraffloj 
The  use  of  nriioiiious  acid  for  this  purpoBe  must  be  cuiidemnet 
as  being  detrimental  to  health,  because  ar^niuretted  hydrogen,  as 
well  asaomcanseniun-s  acid,  is  evolved  during  the  biu-ningof  such 
candles.  Geuemlly,  before  jwiuring  the  mass  into  the  moulds 
with  stirring,  it  is  cooled  almost  to  the  Cfjugealing  point,  whercl^ 
it  acquires  a.  cream-like  appearance  and  |«isses  later  on  into 
el ose-grained  state.  The  moulds  must  first  be  heated  by  steal 
or  in  an  oven,  as  cold  moidds  do  not  completely  fill  up,  the  rcsu 
being  atrcaked  candles.  Although  mixtures  of  various  fiiU 
acids  have  a  lower  melting  poiut,  as  shown  by  Heintz's  table 
tliey  are  nev^ertheless  to  be  preferred,  as  they  give  harder  aq 
more  transparent  candles  and  will  Htand  an  addition  of  octit 
fiits  for  the  cheaper  manufacture  of  candles,  as,  for  instant.', 
English  composite  candles  (a  mixture  of  fatty  acids  with  ( 
DUt-oil  or  bleached  palm-oil  previously  subjected  lo  pressure). 

Stearin-candles  require  a  moderately  tightly-plaited  wick, 
jilaitinga  twist  is  givtn  to  it  which  caiL*es  it  to  tieciinir  unpUite 
in  btiming,  «nd  to  twist  itself  out  of  the  flame.  Tlie  wick  i 
comp'i^'of  three  threlids  (eacb  thread  having  a  suitable  nambi 
of  fine  ones);  oiie  tliread  being  shorter,  and  tlius  haviuga  grcntt 
strain  lipt>n  it  than  tlie  otbcr.t,  gives  a  curvature  Ut  tlie  wlin 
point  86  sooii  as  the  melting  of  the  candle  allows  it  to  Itave-fi 
play.  The  wiclu  are  soaked  in  one  of  the  wlck-mordants  | 
viously  mentioned. 

Moulding  of  stcarin-t^ndles  by  hand  is  only  done  J 
fittrtorieif,  the  fiTst  st^'p  l>eing  to  melt  the  purifii>d  steUnV 
To  prevent  it  from  l>oing  overheated  and  acquiring  a  bronniij 
color,  tliis  operation  is  best  performed  in  a  tinned  copper  kvtd 
ptnvidcd  with  a  steam-jacket  and  discharge-cnck,  srniilar  to  U 
one  shown  in  Fig,  IS-S,  The  melt«d  ateiirie-aeid  is  stirred  tin! 
it   acquires  a  cre-.mi-like  consistency,     hi  the  mcnn  while  H 
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The  nionlds,  aftt-r  liavhig  been  heated  to  the  above-nientioiiei 
Ipnijiemtiirc  and  removed  from  tlie  water-bo-\,  are  immediat^lj^ 
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filled  witli  the  creum-Uke  stcaric-acid,  mid  |ilacal  where  they 
cool.     With  prujtcr  precautions  the  randies  will  be  of  uniforat'^ 
appcaratice,  and  can  he  readily  drawn  froui  the  moulds. 

In  Uirge  factories  moiililing  mocJiiiics  un>  generally  employed, 
so  lliat  tht'  ojterilion  is  |M.Tfonued  uninterruptedly,  the  coustruc- 
tion  of  tlieso  mai-hinca  being  sueli  that  the  reeled  wick  is  drawn 
through  the  moulds  while  the  faindles  remain  joined  together  hv 
a  shoi'L  pieu:  of  wick  uutil  af^er  the  moulding  is  complete,  llie 
laiidk-s  when  cold  being  taken  from  the  moiUds,  and  the  wieks 
cut  thivjuj^h  to  scjMirate  them. 

A  continuous  wick  machine,  much  employed  for  candle-mould- 
ing, is  shown  iD  Fig.  13lj,  The  moulds,  ouc  hundred  in  number, 
are  inclosed  in  the  cast-iron  box  a ;  these  moulds  arc  tubes  ojwn 
on  each  end.  The  tip  forming  the  top  of  the  candle  ie  &i)teu»i 
t*i  a  tube  of  iron  through  which  the  wick  passea.  These  tul>es 
are  fastened  to  the  platform  which  is  ounneoted  hy  a  nu>k  anil 
pinion  moved  hy  the  cruuk  _y.  The  wicka  are  reeled  on  bobbin^ 
inelosed  in  the  lower  case.  Above  the  uiuuld-ca^  is  platNil  an 
apparatus  called  a  clamp,  which  grasjks  the  finished  candles  at 
they  are  raised  out  of  the  moulds  by  the  piston  tube.s.  The 
clamp  is  made  of  hard  wood  lined  with  India-rubber,  and  ai'tc<l 
V^n  by  meana  of  hinges  and  cranks.     The  mould-bux  is  pro- 


Tlic  nii-tluMl  fif  using  the  niadimf  Is  as  fullow^ :  Aftir  liuviiig 
iiiiijc  tile  iiiniifTtiim  iH'twwn  tho  liot.  nitd  wild  watfr-iiijM'H  and 
till'  (iiii(-iiii)o,  niiii  Imvin^  i>ciiiiki-Ic<I  liie  (iiirli-t-|i![ic  witli  n  drain, 
|j  uiHcliIiiir  iw  ready  fur  wifkinc.  Tlic  iiistinif  arc  raised  l*y 
minB  tlip  c-niiik-liaiidlc  .7  until  llu'  ti|is  Hrc  li-vo!  willi  lli**  luiH- 
tdi^  of  lilt;  inndli^miitildi*,  wlicri-  llirv  nrv  lii'ld  by  ii  [hiw'I  i-nii-ii- 
j  in  tlu'  iiiiiioii.  A  fine  win-,  doiibltil  mid  iil'  miflficical  ii-iijrth 
I  go  llinmjsti  the  tip-mould  and  pii<lon,  iw  then  insi'iliil.  Jiiid 
tcttdnl  Iwlow  (iif  piston  suffidputly  to  omiblc  fht-  uprnHor  to 
>  tbc  ent\  uf  lliv  wick  tlirougli  tlio  luup.  Tliiit  |H'nnit>  the 
,  to  b^  drawn  up  tlirough  Oie  mould ;  tt  mu^t  tbcii  he 
I  in  aiiy  t-onveniont  mnnn<T  diirinfi  thr  firwt  filling.  Tbi? 
kff'iB  then  returned,  the  mdtf<i  material  poiirtil  in  iind  tlif 
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o]M!ration  is  oomplete,  Whon  nearly  cold  llie  butt  ends  of  t! 
candles  are.iiliavcd  uff  with  &  tin-scoop  or  a  iVDoden-f^iid. 
clamj)  xliiiiilil  be  jilaottl  ujion  over  the  uiacbino ;  the  crnnk-handl 
tf  is  tlicii  tui'tiLtl,  uiid  the  Camillas  ure  fjcctctl  into  tlie  open  claiu| 
Tilt!  bitter  is  tlioti  closed  so  that  eanli  (audio  is  held  iu  its  prtip 
|)usitit<n.  The  craiik-hanulle  (/i.st1irii  rpturiic<l  tn  allow  nil  th 
pisUius  tu  iix'ede  Intn  Ihcir  pl!i(?es :  the  wi(;kH  am  Ihu.';  held  i 
fontml  ]Kisitiiiii  by  the  candles  and  the  cottun-lxibbins, 
potton  ahi>iild  be  slightly  strained  under  the  piston-plate.  Tb 
melted  material  is  agiiiti  iKnirrd  into  the  moulds  to  form  a  s 
biiteh ;  wiicii  these  lire  noarly  set  the  wicks  are  severwl  under  tl 
otanipt  and  the  firKi  Itatc-h  is  reniovwl  from  it.  Tlie  tempcratu 
,t>f  the  water  in  the  niti<4iini<  is  easily  regulated  by  shutting  off.i 
iwoiitting  hot  ur  u^ld  water  ae  required.  The  internal  imnior^ 
pi^,  sitimtcd  in»>ide  tlie  water-box  and  between  thn  rows'i 
iQoulds,  are  pcrforatal.  These  uadiiiics  occupy  about  three  S 
by  two  fi-ot  of  g]Hiee,  and  are  made  to  mould  candles  from 
])oim<l  each  to  56  to  the  pound.  It  is  also  possible  to  i 
(tindles  of  two  different  dinmetere,  or  seveml  difl'erent  lengths,  ii 
the  same  machine.  A  jxilished  appearance  is  given  to  the  candti 
by  alternately  admitting  hot  and  cold  water  into  the  water-b«j 
The  adjnstmejit  of  the  temperature  needs  special  experience,  t 
ojierator's  fingers  forrainp  usually  his  only  thermometer. 

Tht;   arrangement  of  continuous  wick-ruacliines  is   also  -« 
plainwl  bj-  tli?  foHowiiig  fllustrations. 

To  attain  an  accurate  c<'ntcring  of  the  wieka  in  moulfjiB 
ntachinrs,  GmtoWski  has  constructed  an  apparatus,  shown  l 
Figs.  137,  138.  139,  and  140.  The  appiiratiis  consists  of  t 
side-piwes, '^t  and  B,  and  the  middle  piece  C,  which  are  p 
vidod  with  aecurately-adjuste<!  grooves  0.31  to  0.47  inch  <le 
These  three  piece.s  (A,  Ii,  and  C)  rest  upon  the  upper  surfRod 
of  the  moulding  machitie,  so  that  they  omie  not  in  (^)ntact  v(\\ 
the  moulding  material,  and  always  remain  clean.  They  can  6n^ 
l)e  engaged,  by  means  of  the  hand,  by  pushing  the  side-pieces . 
and  B  inward,  and  laying  the  middle  piece  C,  which  is  hin^ 
so  that  it  can  be  folded  tf^ther,  flat.  In  P'ig.  13S,  A  \a  diee 
gagcfl,  and  B  and  C  engaged,  while  in  tlie  croae  section,  Yi 
139,  all  are  engaged,  and  in  the  cross  section  140  all  disongagei 


'  together  the  mlildlo  i>icee  (',  wliieb  is  effwrtetl  by  moans  of  the 
rinj^  fi',  it  is  guiiitil  h\  the  pins  If,  which  al-so  form  a  seat  for 


ilie  eamlle-iuiinlil  F.      The  ftjiriiigs  ./  seciin-  the  riiitkllc  pioeo  C 
when  misei;!  up,  nhilr  the  springs  A' hold  the  siile-picees  -I  n»d 
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fl  in  every  deBimf  position.  By  a  slight  pressnre  ii|mhi  l 
raised  nii<l(!tc  jtieee  C,  the  latter  slides  down,  ami  rest?  flat  up< 
tlif  upper  surfiiw  L  of  the  moulding  maehtne. 


When  tlie  three  pieces  A,  B,  and  Care  eiigugi-tl,  all  the  wid 
are  squeejted  into  the  grooves,  which  arc  araiiralely  a<ljiisted  I 


tlic  centreti  of  the  .tuo)ilds.     Tlie  melted  material  is  then  pom 
into  the  camUe-mould,  and,  after  cooling,  the  parts  A,  B,  and  1 


i 
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are  disengaged,  in  order  to  make  the  road  clear  for  emptying  the 
inac*faine. 

To  effect  an  easy  removal  of  tlie  candles  from  the  moulds,  A. 
Royan  has  constructed  a  machine,  shown  in  Figs.  141,  142,  and 
143,  which  conducts  cold  and  warm  water  to  the  walls  of  the 
moulds,  the  former  for  the  purpose  of  quickly  cooling  the  mate- 
rial in  the  moulds,  and  the  latter  for  the  easy  removal  of  the 
candles  from  them. 

The  frame  of  the  machine  carries  two  columns,  A,  around 
which  are  guided  two  j)lates,  B,  connected  by  the  rod  C  Into 
the  plates  B  catch  the  ends  of  two  racks,  D,  which  arc  moved  up 
and  down  by  means  of  the  crank  JP  and  the  cog-wheels  i^and  G, 
On  the  cross  bars  C  are  brackets,  H,  in  ^\ilich  the  ends  of  the 
wicks  are  secured.  The  moulding  table  contains  only  tbe  copper 
mould-carriers  /,  in  the  centre  of  which  are  secured  the  tin 
moulds  A".  A  trough,  L,  running  the  entire  length  of  the 
machine,  contains  warm  water.  From  this  trough  several  tubes, 
31,  enter  a  long  pipe,  N,  containing  a  second  pipe,  providwl  with 
holes,  which,  by  a  turn  of  the  crank  0,  «in  be  brought  opj>osite 
the  branches  Py  so  that,  by  a  single  turn  of  O,  the  supply  of 
water  can  be  simultaneously  conducted  through  P  to  five  moulds, 
which  form  a  series,  or  interrupted. 

The  cold  water  is  conducted  through  tite  pipe  Q,  from  which 
branches  li  lead  to  the  moulds.  The  frame  carries  the  bobbins  F, 
After  the  moulds  are  wicked,  the  melted  candle  mat^'rial  is  poured 
in  and  cooled  by  conducting  cold  water  through- the  pipe  Q.  The 
oold  water  is  then  sliut  off,  and  after  dischai^ing  that  contained 
in  the  mould-carrier  /through  the  cock  T,  hot  water  is  admitted 
by  a  turn  of  the  crank  0,  whereby  the  metal-moulds  A"  quickly 
expand.  If,  now,  by  a  turn  of  the  crank  JG',  the  cross  bars  C 
with  the  wicks  fastened  to  them  are  raised  up,  the  candles  are 
removed  from  the  moulds. 

Fig.  141  gives  only  the  two  ends  of  the  machine,  and  shows 
only  one-half  of  the  longitudinal  section  and  one-half  of  tht» 
longitudinal  view. 

The  moulding  machine  })atcnted  by  A.  Motard  &  Co.,  of 
Berlin,  is  a  very  neat  and  practical  arrangement,  as  it  overcomes 
many  of  the  evils  of  the  manufacture  of  candles  by  the  customary 
39 


MANrPALTCRE   OP   SOAP    AND   CANDLE 


I 

^H  separation  of  tlie  manipulatwiis  of  moiiWiiig  niid  cutting  off  nui 

^H  ppgiilating  the  HTiglil.     Home  of  tlit-sp  evils  are  that,  in  rpiniiv 


I...irBkii.lii.ul  S..,^lum  mid  VIbw. 
.4,  (;nld«  cnlunms;   B,  plaU-* ;   C,  connpcIliigrxJs;  D,nek»;  S,tr»ak:  f, 
cny  wlieela ;  H,  hnukcU ;  J,  mould-cBrrWr ;  K,  ttii  moitlil* ;  L,  tnii^h  fd 
w«irr ;  J/,  liranch™  ;  .V,  lone  P'P*  ''"'"  '""  '»'*'  '<  "■  trunk ;  P,  bnncliNi; 
poll]  WBMr  i^pc  1   A.  email  |>l|ii;s  ImdlRg  iuto  Loould-earriers ;  S,  bobbin*  y 
dlsthirge-cock  for  told  wnier. 

suffer  injiin,',aii(l  in  triiiirainjr  in  a  outtinf;  ajiparatus,  the  cam 
tlienisdves  often   break  in  «'Us<x|ticn(M'  nf  tlit?  stmng  vibrat 
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Furthermore,  an  exact  length  and  weight  are  not  always  attained, 
and  [lartiolcs  of  the  powdered  windle  material  formed  in  trimming 
ndliere,  in  llyiiifr  aronnd,  to  tlu-  i^udlti^,  thus  injuring  tljcir  hiJ^tre. 


loterd'a   machine,    Fin^.    144.   145,   and    Hfi,   is  a  puniMned 

oiilding  and  cutting  appartitu.s. 

Upon  the  upper  edge  of  the  machine  is  a  sliding-carriage,  -1, 

I  sfNHired   that   the  cutting  machine  S,  placed   upon   a   sup- 

,  can   be  rcadilv  engiiged   and  diaengaged.      Through   tiie 

Ipport  of  the  cutting  machine  p.-Ls^cs  a  vertical  ?haft  C,  which 
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Fig.  IM. 


P,  bobbins  J  C  treailU :  Ji,  rod ;  S,  iliinjiblc  now ;  T.  bridg»>  of  r»rkri :  V.  diin, 
able  iNiwI ;   1'.  ratchct-wbecl ;   W,  bvIi-sDiite  ;  X,  Qextble  ihan ;    )',  il^mp  ar- 
■grmeut ;  Z.  rli.i;. 
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carrios  on  the  lower  end  a  circular  saw  D,  and,  further  up,  tW 
endlees  screw  E.  This  screw  cotclies  into  the  c^-wheel  F,  upoa 
the  axis  of  whit^i  a  cord  stretched  over  the  brace  G  ivinds  itwlf 
up,  so  that  tlie  support  with  the  revolving  circular  saw  moves 
automatically  iu  the  sliding  carriage  from  one  end  of  the  machinS 
tu  the  otlier. 

The  metliod  of  using  the  machine  is  as  follows : — 

The  candle  material  i»  brought  into  the  moulding  box  IT. 
After  cooling,  tlie  ends  of  the  candles  are  pushed  a  determined 
distance  from  tlie  moulds  by  means  of  a  contrivance  consisting  of 
the  rack  J  and.  the  cog-wheel  A',  workorl  hy  tho  cmnk  L.  The 
rack  carries  a  frame  with  a  number  of  long  tubes,  X.  comspond- 
iug  to  the  nun^bor  of  moulds,  M.  By  the  tubes  ,V  l>eing  lifted 
up,  the  candles  are  pushed  upward,  and  the  wicb  0  I's  unwound 
from  the  bobbins  and  drawn  through  the  tuhes  X.  The  treadle 
arniiigemeut  (^  moves  a  rod  fl,  which  carries  a.  shiftable  nose,  S. 
In  lifting  up  the  tul)es  the  bridge  T  of  the  racket  J  pushes 
against  the  nose  S,  so  tluit  the  (candles  are  cut  off  of  a  determined 
length  and  weight.  With  the  first  stroke  the  shiftjihlc  pawl  f* 
falls  into  the  ratchet-wheel  I',  tlms  preventing  the  latter  from 
retpogrnding.  After  the  first  stroke  the  motion  is  transferred  by 
the  flexible  shaft;  .Y,  consisting  of  wire  spirals,  to  the  circular-saw 
J),  and  tile  latter,  moving  automatically  forward,  cuta  off  thflF 
pieces  of  the  candles  projecting  over  the  edge  of  the  moitlda. 
liv  now  moving  the  treadle  downward,  the  nose  .S  is  witlidrawi 
and  tlie  further  removal  of  the  candles  from  the  moulds  effecteii 
liv  turning  the  crank  L.  Tlie  candles  pass  into  tlie  ehimp  ar-" 
rangement  1',  where  they  are  held  until  the  tnlien  .V  are  again' 
luweiwl  and  the  moulds  have  been  refilled.  The  wieka  are  llieo' 
cut  otf  with  a.  knife  and  tlie  elamp  i'  turned  up,  so  tbut  tfa^ 
candles  can  be  readily  removed. 

The  circular  saw  is  automatically  disengaged  at  tlie  end  of  its 
movement  by  tlie  snppiirl  B  jiiishing  against  a  ring,  X.    Tbis 
eraten  the  weight  on  the  belt-guide  11',  whereby  the  bell  is  truu^ 
ferred  from  the  fast  to  the  loose  pulley. 

One  defect  of  candles  is  that,  especially  when  carried  about, 
mure  fnt  is  melted  than  is  required  for  feeding  the  flame,  which 
niu^  down  on  the  candles  and  drojis  upon  the  fliHir,  clothing,  etc. 


MAKUFACTIIBE  OF  CAKDLE8.  615 

Aoeording  to  Urbain,  this  annoyanpo  can  be  overcome  hymaking 
the  candle«i  with  any  (lesirnl  number  of  chaaneU,  as  sliowi)  in 
Figs.  147  and  148.  The  excess  of  fat  melted,  it  is  claimed,  rnos 
iuto  these  channels,  and  congealing  again  contributes  to  the  iiour- 
ishiuent  of  the  flame.  These  candles  are  made  in  the  usual 
manner,  hut  the  monlds  are  provided  with  hollow,  slightly  coni- 
cal tubes,  which  on  filling  the  moulds  form  the  ohannels  A.     To 

Fig   147  Vig.  148. 


Seiiiuu 
A,  channel ;  S,  wkk  ;  C,  Inside  candle. 

remove  the  candles  from  the  tubes,  it  is  necessary  to  heat  the . 
latter  by  injecting  a  jet  of  steam. 

Fig.  148  shows  another  mode  of  moulding.  A  small  candle, 
C,  enveloping  the  wick  £,  is  first  prepared,  and  the  interior  por- 
tion of  the  candle  filled  out  with  it. 

The  lower  end  of  the  candle  is  generally  not  consnmed,  and 
causes  annoyance  by  dirtying  the  candlestick,  etc.  To  avoid  this 
Trenchon  makes  the  candles  of  two  parts,  the  lower  one,  which 
is  about  ^  to  1  inch  long,  consisting  of  a  readily  moulded  ma- 
terial, such  as  plaster  of  Paris,  etc.  The  latter  is  first  poured 
into  the  mould  and  then  the  candle  material.  The  wick  unites 
both  masses,  and  the  candle  forms  a  coherent  body  of  the  same 
Bha|)e  as  ordinary  candles. 

In  Figs.  149  and  150  the  candle  material  A  and  plaster  of 
Paris  B  are  separate*]  by  a  straight  line,  C.  The  plaster  of  I'aris 
can  also  be  poured  into  a  pai)er  mould  drown  over  the  candle, 
which  J8,  however,  not  absolutely  necessary.  Figs.  151  and  152 
show  an  arrangement  which  renders  entire  combustion  possible. 
The  candle  material  A  catches  with,  projections  of  any  shajw  into 
the  incombustible  portion.     These  projections  also  prevent  tlie 
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Pig.  140. 


Q. 


B 


Fig.  160. 


Cross-Section. 


Longitudfaal  Secttoo. 


Fig.  151. 


B 


Fig.  152. 


Cro88-St»ction. 


Lonsrttudlnal  Section. 
Candles  with  Incombustible  Ends. 


.1,  candle  material  ;  B^  incombustible  mass  ;  C.  division  line;  i>,  paper  mould  : 

/.\  projections  into  the  caudle  material ;  F^  wick. 

two  portions  from   l)ecoming  separatee!   by  the  necessarj'  font* 
employed  in  placing  the  eandle  in  the  eandles^tick. 

HpcniuiccH  candles  and  paraffin  candies. — ()n  ae(X)unt  of  their 
dr}'n(»s.s  and  alabiu*ter-like  transparent  whiteness,  the  Ix'tter  qual- 
ities of  spcrma^X'ti,  which  are  distingiiij^hed  by  a  foliated  ery»stal- 
liiH*  structuiv,  constitute  a  noble  material  for  candles.     Poi^rer 
qualities  have  a  movQ  tallowy  api>earanc»e  and  are  not  entirely  dry 
to  the  touch.     Spermaceti -candles  art*  made  extensively,  if  nut 
exclusively,    in   En<j^land,  where  they   were  first  manufactunnl 
about  1770.     These*  caudles  have  always  lKH?n  greatly  priztnl  fur 
their  transpan^nt  whiteness,  high  illuminating  power,  and  n*gular 
burning,  and   notwithstanding  their  costliness  are  largely   usc«I 
and  exported  to  Piritish  India.     In  order  to  check  the  great  ten- 
dency of  sjx'rmaccti  to  crystallize,  ahuut   thi*ee  })er  cent,  of  the 
be:rit  (|uality  of  wax  or  of  paraffin   is  addctl  to  the  ineltc*<l  ma- 
terial.    The  uiouldinir  is  exi'f-utcd  in  cssentiallv  the  same  manner 
as  stcvu'in  candles,  only   ihe  spenmu'c^ti   must   lx»  so  hot,  about 
140°  F.,  that  the  portion  c(»ng<'aling  on  the  si(U»s  of  the  muul«l, 
the  first   moment  on  pouring  in   the  mass,  Ix^eomes  agiiin  fluid. 
In  e(K)ling  sj>ermaceti  cf>ntracts  to  such  an  extent  that  deep  esivi- 
ties  arc  fornuHl  around  the  wick  which  liave  subsetjiiently  to  In? 
filled  up. 
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The  same  trouble  oceiire  in  moulding  parafBn-candltv?.  For- 
merly the  paraffin  separated  from  petroleum  was  known  as 
" belmonftine/'  while  the  term  parailin  was  appiliwl  to  the  prrxhut 
obtained  by  the  drj'  distillation  of  ozokerite,  brown  eoal  (lignite*), 
bituminous  slate,  boghead  eoal,  etc.  The  paraffin  employwl  for 
making  candles  is  a  mixture  of  paraffin  having  different  melting 
points. 

Paraffin  from,  boghead  coal  melts  at  from      .         .     113<^  to  124^  F. 

V  **      browu  coal         **         **  '  .         .     12H'^  (on  An  average). 

**      .    "      peat  an  ,        ,     11  (J. 

**  **      Rangoon  oil  or  tar  mt'lts  at  from      .     142^ 

•*  **      ozokerite  melts  at  from   .         .         .     1 32. fP  to  179.5- 

Paraffin  is  one  of  the  most  b(»autiful  and  pleasing  materials  for 
the  manufacture  of  candles,  but  the  latter  hav<'  a  ten(h,*n<y  to 
lx»come  l)ent  on  standing  for  .srjme  time  in  a  candlestick.  To 
prevent  this  some  stearic  acid  is  added,  the  quantity  dcfKnuling 
on  the  melting  point  of  the  paniffin,  and  ujK)n  thr*  season  of  the 
year.  The  quantity  of  stearin  thus  adrh»d  to  paniffin  amounts  to 
3  to  lo  per  cent.,  while,  as  already  mention<*d,  paraffin  to  the 
amount  of  15  to  20  ix*r  cent,  isadd***!  to  stejirin-rtindh's,  so  that 
the  material  employe<l  at  the  present  time,  forst<*arin-and  |mniffiii- 
oandles,  is  actually  a  mixture  of  jmraffin  and  .'•t^-arin  in  varying 
projwrtions. 

The  first  paraffin-candles  ever  ma^le  were  manufacturcfl  by 
Messrs.  Field,  of  IjamlH^rth,  from  paniffin  extnu't*-<i  from  fri-h 
peat,  long  before  paniffin  was  s^*en  or  known  (-l-^-where  than  ji- 
small  specimens  in  chemicsil  lalKinitoric*. 

To  obtain  solid  f-andh-  with  a  hartl  fmcnirr-,  htkI  which  in 
breaking  crack  and  rattle,  it  is  utit'^y^nry  to  li^-at  the  j^aniffin  to  i\i 
least  14notol."i8°  F.,  and  th*-  moulds  to  alK»tit  11:;'  F.  T!,- 
latter  being  fille<l  an*  quickly  imriicr*^-* I  in  cold  unter,  \vhcrcf,y 
the  candles  suddnilv  *oIidifv.  and  arc  thu-  preventer!  froi;! 
becoming  erj'stallinc  and  opaque  in -lead  of  (ran-jiarent  a-  de-jr'-^l. 

For  the  black  |iaraffin  ^-andh-^,  '-'.ni»-fiine-  nwd  at  fuiKTal  ftT'- 
monies,  the  paraffin  L*  h'-atf-<l  to  iw-iirly  it-  lx»ilin<r  jH,int  to'/etLi-r 
with  some  ana^'anlium  -hel!-.*  the  n-^in  of  whidi  I-  ab-orUd   ^v 

*  The- shells  of  the  frnit  V*m>:"»r/^««  «/*'//''*«/'/*'/«,  f*.,  or  /r;i-h«'i»  ;>j»|f!". 
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tlie  ))araSiii,  tlit;  latU^r  lje(^oiiiing  very  dm-k-brown,  ainl  cxliiltitiiigr 
aiU-r  L'o<)liiig  a  bliick  color  einiilar  to  that  of  foals.  Tliese  liWk' 
oaiiillcs  bum  without  smoke  or  smell,  provided  tbo  wk-k  l)e  tliJii, 
wbich  is,  however,  roqiinite  in  all  paraffin-candles. 

Tlio  varioiiB  fancy  jiattenis  of  candles,  spiral,  roiw-like,  etc.,  all 
require  special  hand-monlds. 

Manu/acturr  of  tenx-candUg  and  wax-tapas. — Wax  having  tJie 
property  of  greatly  shrinking  aiVr  cooling  and  tightly  adhering 
to  the  walls  of  tiic  nionld  is  not  a  very  suitable  mattrial  for  mould- 
iug.  In  fact  the  moulding  of  wax-atndlee  is  now  rarely,  if  ever, 
performed,  but  if  executed  is  done  Ju  precisely  the  same  manner 
aB  preserilxHl  for  stearin-  and  paraflfin-<andlcs.  Th?  w'lak  for 
moulded  wax-«indl<s  miist  be  prtvionsly  soaked  with  wax  in 
tmler  to  prevent  the  eandles  from  becoming,  as  it  is  teehnitTiIly 
called,  honeycombwl.  The  was  in  melted  ou  a  water-batb  and 
gla«»  moulds  are  used  in  preference  to  metal  ones,  as  well  for 
tJie  smooth  surface  glass  imparts,  as  for  the  more  ready  removal 
of  the  eandles  wlien  oold.  In  ordep  to  prevent  the  breaking  of 
the  gluHs-moutds  they  are  covered  with  gutta-percha. 

The  usual  maimer  of  making  wax-candles  rcsi-mbles  somewhat 
tJie  dipping  of  taUow-eaudles,  only  instead  of  the  wicks  lieing 
immersed,  the  melted  mass  is  poured  on  to  them.  This  operation 
is  technically  termed  "  latsting."  For  this  purpose  the  wicks  am 
wispcnded  upon  hooks  in  the  periphery  of  a  hoop  hangiug  free 
over  a  furnace  upon  which  ats  a  large,  well-tinned  Clipper  kettle 
C,  l'*ig.  Id8,  containing  the  molted  wax.  The  kettle  is  providvil 
with  a  tinned  sheet-iron  Hm  /',  and  a  spout  A'  cut  out  ua  thai 
aide  at  jf,  so  as  to  allow  of  a  free  passage  of  the  candles  suspeuded^ 
upaa  the  hoop.  The  hoop  G,  of  wood  or  strong  Hheet-iron, 
provided  on  its  outer  periphery  >\-ith  about  thirty-six  iron  booksj 
aet  about  two  inches  apart.  It  in  suspended  by  means  of 
fastened  to  the  peripherj-  to  a  hook  which  is  secured  to  a  ropa 
pueeing  over  a  pulley  in  the  i^>iUiig,  bo  that  the  hoop  tain  be  sa8i- 
oiently  raised  to  allow  of  the  pa^tsage  of  the  candles  over  die 
melting-kettle  without  touching  it. 

Tlie  wax. is  melted  at  a  modt'rule  heat,  fresh  wax  being  gradu- 
ally added,  so  that  during  tlie  operation  a  uniform  tcuipeniture 
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13  maintatned  by  the  presence  of  some  unmeltod  wax  in  thp  kettle. 
The  ladle,  Fig.  154,  serves  for  basting. 


Pig.  154. 


The  oj)erati(in  of  Inisthig  is  executed  as  follows  :  The  oi>erator, 
standing  by  the  melting  kettle  and  having  the  hoop  with  tht- 
wicks  in  proper  position,  pours  wiHi  the  basting  hidle  first  down 
one  wick  and  then  the  next,  and  so  on,  turning  the  hoop  at  the 
same  time  and  also  giving  a  twist  to  the  candles  to  insure  uniform 
coating.  When  he  has  once  gone  ronnd  and  the  wax  is  suffidently 
cooled,  he  gives  the  first  wick  a  second  coat,  theu  the  third,  etc. 
until  they  ate  all  of  the  reqiiiretl  thickness. 

The  candles  arc  then  taken  froni  the  hoop,  and  finisbe*!  and 
polished  by  rolling  on  a  marble  slab  or  bard-w<H>d  table  with' 
a  suitable  roller,  the  slab  or  table  being  dampened  with  water  to 
prevent  adhesion.  The  conical  tops  are  moulded  by  properly 
shaped  tools  and  the  butt  ends  out  off  aod  trimmed. 
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.   The  roller  (Fig.   1 ')''>)  for  finishing  nnd  }K>l!sliing  the  auHUes 
is  made  of  hard  wood  (walnut  or  luaplo),  aitd  is  al>oiit  one  foot 

loiip  and  from  six  to  eight  int-lK*  wid«, 
^'      '  At  the  Imck,  where   it   is   ubunt   that' 

inches  thick,  it  is  provided  with  a  haudlf. 

und  it,-*  iower  wnrfuce  is  made  as  tiuiouth 

ax  possible. 

The  4at^  sized  aUai-randles,  many  of  whloh  weigh  twciily  ti> 
fort^'^^ids,  are-  eometinica  made  by  Imstiug,  lnTt  g(^M!r«lly  by 
Hand.  The  \^iek,  coui'ii^ting  partially  of  lint>n  and  purtiollr  of 
aotton-yarh,  is  first  soaked  witli  wax.  or  rovcrcd  with  thift  nint*;- 
rial  cut  into  long  strips,  rendered  soft  and  kmndable  bv  thr 
aid  of  warm  water,  and  next  made  uj)  to  the  required  thicknot* 
by  rolling  on  more  wax.  Or  h  qnantity  of  wax  is  rolled  hv 
baud  into  thg-reqiiir«I  shape,  and  a  longitudinal  channel  out 
into  the  mass  in  wliieh  the  wirk  is  inserted.  The  cliannel  is  then 
filled  up  with  wax,  and  the  caudles  finixjied  hv  rolling. 

Recently  Riess  Brothers  have  constructed  a  press  for  making 
wax-candles.  Tiie  lumps  of  wax  to  be  used  are  placed  in  the 
press-cylinder,  which  is  protected  from  cooling  by  the  introduc- 
tion of  steam.  The  wick  is  insertol  by  being  concentrically 
surrounded  by  the  wax  ejected  from  the  spoilt  of  the  press.  A 
continuous  candle  is  thus  formed,  which  is  cut  up  into  stiitabh- 
lengths. 

War-inj)erii. — AVhilc  a  certain  [KTcenfage  of  carnauha-wax, 
myrtle-wax,  or  JaiMin-wa.x  is  fre(]neiifiy  added  to  the  wax  in- 
tended for  candles,  wax-tapers  arc  made  of  wax  as  a  base  with 
a  small  percentage  of  tallow  or  fine  resin  and  s^mietiroes  ccresin. 
Thow  tajHTs  are  used  for  many  purposes — for  lighting  the  gjis, 
for  melting  the  wax  for  sealing  Icltci-s,  lighting  np  Christmas 
trees,  etc. 
,  The  long,  thin  tai>ers  appearing  in  commerce  in  a  great  variety 
of  forms,  but  chiefly  as  a  hollow  coil,  are  made  in  a  peculiar 
manner.  The  wick,  which  should  be  veri'  nniform,  is  i-eeled  on 
a  drum  B,  Figs.  15G,  157,  158,  and  ir>9,  ])lacod  at  one  end  of 
ll(e  workshop,  while  at  the  other  end  is  a  similar  drum,  -4. 
Between  these  drums  is  ]}laced  a  shallow  copper-pan,  C,  filled 
with  melted  wax,  which  is  kept  warm  by  the  charcoal  fire  £.    At 
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the  bottom  of  the  pan  is  a*  hook,  D,  which  sen-es  as  guide  for 
the  wick.  At  tho  e^ge  of  the  pan^  draw-iron,  O,  is  fixed,  pro- 
vided with  circular,  somewhat  conical,  apertures  of  difi'erciit  size, 
arranges!  in  the  same  way  as  a  draw-iron  for  wire-drawing.    Tlie 


Fig.  156. 


C. 

ppi-r-l-an  for  Mtlted  Wuk. 

Grnuiid-PlHD. 

Cross  Stttfoii. 

Draw  Plmc. 

,  wuoiJi'uJrums 

'',  topijc 

-pmi;  i),  hook;  i',  tharco 

dl  basin ;  F,  hulder 

0,  draw-plale. 

apertures  can,  of  course,  receive  any  other  form  to  give  otlier 
than  circHhir-shape<I  tajwrs.  The  wick  is  drawn  through  tlic 
melted  wax,  jtassing  under  the  hook  I>,  and  throngh  the  aper- 
ture of  the  drawing-iron,  and  next  rceicti  on  to  the  dnnn  A, 
which  is  very  slowly  tnrneii  in  order  to  give  tlie  wax  time  to 
iolidify.  When  all  the  wick  has  been  thus  coated  witii  wax,  the 
taper,  if  required  to  be  thicker,  is  drawn  a  second  and  even  a 
third  and  fourtli  time  through  the  wax  and  a  hu-ger  sized  ai)er- 
tore  of  the  draiiing-iron.  The  endless  taper  is  then  cut  np  into 
reqnisite  Icngtlis,  which  are  made  into  a  coil  of  a  determined 
weight. 
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'  A  goorl  composition  fur  wux-tapers  coT^si!^ts  of  wax  8  puru, 
white  resin  4,  tallow  2,  tiirpGntine  4. 

PolialtiiHi  of  candlm. — Frequently  the  randies  are  potixhod  liy 
Imnd  by  being  nibbetl  with  a  flannel-rag  moistened  with  aninni- 
niated  aleohol.  Tbe  operation  is,  however,  effectetl  quicker  mid 
in  K  more  simple  manner  by  tlie  apparatus  shown  in  Fig.  160, 
which  r6pre.sont»  a  trimming  and  poli»^hing  machine  combiued. 

Fig.  100. 


Candle-pollBhlng  MBchiiii>. 


The  candles  are  arranged  in  the  hopper  A,  with  the  points 
towards  the  Kick  of  the  lioppcr.  From  here  they  arc  taken  singly 
by  the  fintetl  cylinder  B,  and  carried  to  the  circular  saw  C,  which 
cnts  the  ejidpi.  They  drop  then  ujron  an  endless  band  of  woollen 
cloth  nmniflg  over  the  rollers  G,  G,  G,  and  around  the  dnim^ 
H,  H.  Three  other  cylinders,  D,  D,  D,  covered  with  cloth,  and 
run  by  the  aid  of  pinions,  E,  E,  E,  move  once  around  their  axis 
ill  the  direction  opposite  to  that  of  the  rollers  G,  G,  G,  and 
then  in  the  direction  of  the  longitudinal  axis,  whereby  the  «»n- 
dles,  passing  lengthwise,  are  rubbed  smooth  and  glossy,  and  are 
finally  tlelivered  into  the  Iwx  /, 

A  more  complete  polishing  machine  is  shown  in  Figs,  Kit  and 
162.      The  framework  A,  A  is  strengthened  by    the  beam  B. 
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The  belt  C  drives  the  pulley  /)  or  the  loose  pulley  E,  while  the 
moving  axle  carries  the  two  fiy-whecls  Jf  moving  the  shafts  /,  /, 
and  giving  motion  to  the  ruhbcr  ./^aiKl  the  rubbing  sheave  J/. 
The  belt  N  connects  M  and  3P,      The  latter  sheave  is  fixed 


in  a  horizontal  shaft  0  with  a  pimon  nhod  P  it  the  end, 
working  into  a  lar^  eiig-wheel,  fj.  The  shaft  O  al^  carries  two 
small  wheels  with  square  teeth,  /,  /,  which  give  motion  to  an 
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Qndli)S8  chtiin, '2,  wmpoaLii  of  iron  rod»,  «iid  between  which  tin- 
raiiille.Sf  -i,  art-  plaovd.  A  ftntoll  table  covered  with  \vi>olien  cloth 
is  (utcd  under  Uie  endless  chain  on  which  the  candies,  raiignig  i 
parallel  witli  ciicli  utlicr,  roll  as  they  are  drami  forward  from  atl'l 


incline.      The  aiiidles  are  retained  in  tlieir  poaitlun  under  ihi 
pulitier  by  means  of  the  guide  7,  ragiilat«d  by  »|iring  8,  8, ; 
when  snttieientlv  ridi]>ed  and  polished,  are  dqioaltod  on  the  tabli 
at  the  other  end  of  the  niaehiiic. 


MANUFAilTUBB  OP  CANDLES.  625 

It  remains  to  be  mentioned  that  in  some  factories  the  candles^ 
previous  to  trimming  and  polishing,  are  bleached  by  exixwure  for 
some  time  to  the  action  of  air  and  hght ;  but  the  process,  being  a 
very  tedious  one,  it  is  only  executed  in  very  few  cases.  As  a 
rule  the  candles  are,  however,  sorted  accorrling  to  their  degree  of 
whiteness,  some  exhibiting  a  more  yellowish  tint  and  others  a 
more  gray-blue  one.  In  some  factories  it  is  customary  to  assort 
the  stearic  acid  and  paraffin  and  prepare  a  special  quality  of 
candles  from  each  kind. 

Composite  ofindle^, — Many  brands  of  candles  under  as  many 
different  names  are  brought  into  the  market,  which,  however, 
vary  but  little  in  composition.  The  value  of  these  candles  de- 
j>ends  upon  their  clean-burning  and  light-giving  properties  as 
well  as  on  their  handsome  appearance,  which  in  all  cases  should 
be  as  white  and  transparent  as  possible. 

Adafoayiiine  (xindlas, — These  candles  are  made  from  stearic  acid 
produwHl  from  tallow,  which  has  a  high  melting  point,  about 
1 5.5^  F.  They  are  Very  haixl,'  and,  though  .not  very  white  or 
transparent,  give  a  good  white  light. 

Cemphaiie  candles. — The  mode  of  manufacturing  the  material 
useil  in  the  preparation  of  these  candles  is  as  follows  :  Melt  to- 
gether over  a  water-bath  100  parts  of  stearic  acid  and  10  to  11 
parts  of  bleached  beeswax,  allowing  the  mixture  to  remain  over 
the  water-bath  for  twenty  to  thirty  minutes  M'ithout  stirring  or 
agitating.  At  the  end  of  that  time  the  fire  is  withdrawn,  and 
the  fluid  allowed  to  cool  until  a  slight  film  is  formed  on  the  sur- 
face. The  mass  is  then  i>opred  direct  into  the  moulds,  previously 
heated  to  the  same  temperature  as  that  of  the  mixture,  avoiding, 
however,  all  stirring. 

Diaphane  candles, — The  mass  for  .tjiese  candles  is  made  by 

melting  together  in  a  steam-jacket  2  J  to  17i  pounds  of  vegetable 

wax,  1 J  to  lOi  pounds  of  pressed  nmtton  tallow,  and  22  to  46 

pounds  of  stearic  acid.     The  latter  and  the  vegetable  wax  are  the 

hardening  ingredients.     By  changing  the  proportions  between 

the  above  limits  a  more  or  less  consistent  mixture  mav  be  formed. 

The  candles  are  moulded  in  the  same  manner  as  stearin  candles. 

Mdayiyl  candles  consist  of  equal  parts  of  stearin  and  liard  jiar^ 
40 
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affin.  These  candles  combine  the  pleasantness  of  the  stearin  and 
paraflfin  candles  without  the  disagreeable  features  of  the  latter. 

Parlor  boncfioi, — Although  not  bougies,  a  name  which,  prop- 
erly 8}>eaking,  is  only  applicable  to  wax-caudles,  they  an»  very 
similar  to  them.  According  to  Prof.  Morfit,  their  mode  of  man- 
ufacture is  as  follows :  Melt  slowlv  over  a  nuKlcrate  fire,  in  a 
well-tinned  coj)|)er  kettle,  70  pounds  of  pure  spermaceti,  and  to 
it  add  j)i(H'emcal  and  with  wmstant  stirring  30  ]^)ounds  of  best 
white  wax.  By  increasing  the  proportion  of  wax  to  50  p^)iuMk 
the  resulting  ])roduct  is  much  more  diaphanous;  however,  the 
bougies  moulded  of  this  mixture  are  not  as  durable  as  candles 
nuule  exclusively  of  wax.  Thev  are  tinted  in  different  colors, 
and  sometimes  are  ]x»rfum€»d  with  essences,  so  that  in  burning  they 
may  diffuse*  an  agreeable  odor. 

A  still  more  transparent  and  elegant  bougie  is  made  by  adding 
only  ()i  pounds  of  wax  to  100  poimds  of  pure,  dry  sjx*rmaci4i. 

Transpffrenf  boiir/ics, — According  to  Debitte,  the  mode  of  man- 
ufacture is  as  follows:  For  100  pounds  of  stock  take  90  poun<ls 
of  spermaceti,  5  j)ounds  of  purified  mutton  suet,  and  5  jxmmls 
of  wax.  ^lolt  each  separatc^ly  over  a  wat4:^r-bath  and  to  the 
whc»l(',  when  mixed  tojr(»tlier,  add  -  ounci's  of  alum,  and  2  ountv> 
of  p()1a>sinni  bitarti'iitc  in  fine  |><>wder,  and,  while  stirring  von- 
staiitlv,  raise  the  heat  to  170^  F.  Tlien  withdraw  the  fin?  auJ 
allow  the  mixture  t(»  eool  to  140'^  F.  When  the  impurities  sub- 
sic  lt»  tiie  clear  licjuid  must  be  drawn  off  into  clean  pans. 

(hDipoaifioii  caiiflic'^. — This  term  is  ap|)lied  to  candles  havini^ 
in  their  composition  certain  neutral  fats  iu  certain  proporti<»ns 
one  giving  to  the  (»tlier  a  quality  either  to  improve  the  connst- 
eney  or  lighting  power  of  the  can<lles.  The  material  for  these 
candles  is  generally  made  by  adding  a  ])ortion  of  hot-])ressiHl 
coeoanut  stearin  or  palmnut  stearin  to  stearic  acid  or  tallow. 
The  st)-ealled  Belmont  sperm,  for  instance,  is  merely  a  mixture 
of  hot-pressed  stearic!  acid  from  palm  and  cocoanut-oils.  Palm- 
itic acid  eoloivd  by  gamboge  is  called  ^*  Belmont-wax." 

Decorated  candles, — Ac(M)rding  to  Christiani,  the  base  of  all 
decorated  candles  is  a  compound  of  stearic  acid  and  wax  or  j)ar- 
atfin,  and  manv  that  are  ralleil  wax  have  reallv  but  little  wax  in 
their  composition,  nor  can  it  be  (Considered  much  to  their  disiad- 
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vantajip,  for  tlieso  coni|K>sitc  can<lles,  while  ctwting  oiie-lialf  thf 
price  of  pure  wax,  liavo  nearly  as  good  aa  ai»|H'ii ranee,  aiic!  give 
as  white  and  frtKHl  a.  li^lit. 

As  a  frroiinii  for  the  deeonitions,  such  as  shown  in  Fig,  Ifi^J, 
wliether  done  by  hand  or  tranafern'd  by  the  proce^^s  of  rlecolco- 
nianie,  a  suitable  varnish  is  put  on  the  eandle.  This  varnish  is 
made  by  dissolvinf^  guni-<lanimar  in  rectified  oil  of  tiiqxintinc  or 
nbsohite  ideohol,  aud  should  be  ipiitc  thiek  that  it  will  not  it- 
quire  renewing,  or  that  one  eotiting  may  Ik"  sufficient.  These 
designs  of  deealconianie  are  found  in  eonimcn-e  for  tlie  iHii|>ose 
of  the  d<'<'orntion  of  various  arttclns,  and  are  in  nearly  every  con- 
ceivable design,  and  many  ar(^  espwrially  made  tor  the  purpose  of 
deeoniting  candles.     It  is  nsnal  for  the  dealers  in  them  to  give 


Fig.  IfiS. 


in^tniction  for  their  pn)iH;r  !ip|»li<'ution.  They  are  jirintifl  njuni 
a  ]N>rous  jMtjier,  iiud  when  th<>  ihitign  is  pn^.sed  upon  the  wimn<il 
varnished  surfinv  and  has  hardemtl,  tlu'  [kiiht  is  nioisti'm-il  with 
water  and  afterwanis  gi'iitly  rubl)e<l  oft',  Iiiiving  the  design  ad- 
hering to  the  ooidle.  For  deei>nition  by  liniid  it  is  cnsloniary  to 
have  the  candles  of  the  l)cst  ([uality,  and  they  aii'  preiwi-eil  with  a 
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coating  of  the  dammar  varnisli  above  mentioned^  or,  still  better, 
with  a  varnish  made  from  gum-mastic. 

ColoniKj  of  candles, — For  c?oloring  candles  vegetable  or  aniline 
dvos  arc  almost  alwavs  used  ;  mineral  colors  are  to  be  avoided,  as 
thev  seriously  interfere  with  the  combustion  of  the  candle. 
Gnnlhaus  objects,  as  a  general  rale,  to  the  coloring  of  tallow, 
with  tiie  exception  of  giving  the  candles  a  bluish-white  tint^  He 
claims  that  (x>loring  of  caudles  is  only  advisable  if  they  are  to  be 
used  shortly  afler  being  manufactured.  For  this  he  gives  the 
following  receipts : — 

For  blucy  ultramarine,  sulphate  of  copper,  and  aniline  blue. 

Foy  (/rem,  distilled  venligris,  Schweinfurt  green,  or  a  mixture 
of  vellow  with  blue. 

For  red,  alkanet  root,  minium,  vermiUion,  and  permanent 
aniline  reds. 

For  yellow,  aimotto,  gamboge,  and  naphthaline  yellow. 

For  purple  or  violet ,  a  mixture  of  blue  with  red. 

By  a  judi<*ious  mixing  of  the  above  coloring  substances,  nearly 
all  possible  tints  can  be  obtained. 

The  candles  are  sometimes  only  colored  on  the  outer  surfac^e. 
Tills  is  done  in  a  mauiier  similar  to  that  of  plating  ciindh^. 
The  moiilils  are  filled  I  or  JJ  full  with  the  colored  candle  material, 
rolled  upon  a  table^  and  emptied  of  the  liquid  portion,  while  the 
solidifitnl  part  adheres  to  the  inner  suri'acc  of  the  mould.  Thv 
latter  a«»  then  filled  with  the  material  for  the  body  of  the  candle, 
care  being  had  to  have  it  of  as  low  a  tcmj)erature  as  possible,  so 
that  it  will  not  melt  the  eoloitxl  shell. 
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LISTS  OF  PATENTS  RELATING  TO  SOAP  AND  CANDLES,  ISSUED  BY 
THE  GOVERNMENT  OF  THE  UNITED  STATES  OF  AMERICA,  FROM 
17iH»  TO  1888  INCLUSIVE.* 


Rendering  of  Fats. 

Those  patents  relate  chiefly  to  the  construction  of  apparatus  con- 
sisting of  vertical  tanks  with  flat  or  conical  hottoms,  just  above 
which  is  usually  a  perforated  diaphra^rni.  They  are  heated  by 
steam  jackets,  or  by  coils  of  ])ipe  in  the  tank.  Many  of  them  have 
attachments  tocarrv  off  and  deodorize  the  resulting*  ofl"ensive  gases, 
as  Nos.  4(;.103,  i^^^m,  52,040,  130,827,  138,954,  248,450,  and  re- 
issues  2,048  and  2,385.  259,407  is  a  prcj^s;  137,008  and  241,119 
show  compressing  rollers;  30,109  has  a  floating  skimmer;  09,252 
and  188,429  perforated  cylin<lers;  288,100  relates  to  fish  livers; 
while  242,171  and  255,803  include  the  use  of  aluminium  chloride. 

No. 

2,t)94 
3,7M 
3,827 
3,844 

1(57/ 
14,397 
15,942 
18,G22 
20,85(j 
22,1.02 
29,018 
30,575 
32,633 
3:3,219 
33,969 
39,169 
39,565 
41.010 
41,781 

*  The  American  patent  syst^^in  was  fouuded  by  Act  of  April  10,  170O.  Aftnr 
th«  fire,  which  destroyed  tht^  Patent  Office  in  1J?30,  the  Oovernnicnt  advertised 
for  the  patents  which  liad  been  is.sued  prior  to  that  time.  In  this  way 
nnmerous  copies  of  th*»  earlier  i>atents  were  secured.  Tliis  explanation  stems 
necessary  in  view  of  the  incompleteness  in  tlie  earlier  dates  of  these  lists. 


Date. 

iDTentor. 

Renidence. 

Jnno  27,  1842. 

L.  Montrop, 

Baltimore,  Md. 

OoU      9,  1M4. 

K.  Wilson, 

Cincinnati,  0. 

Nov.  13,  1844. 

H.  A.  Amehing, 

St.  Lonis,  Mo. 

Dee.     4,  1S44. 

A.  Dunn, 

Rotherhithe,  Kn^^laml 

May     7,  ISnO. 

E.  Wilson, 

Cincinnati,  0. 

Mar.  11,  IS.'iO. 

F.  G  a  rein, 

Philadelpliia,  l*a. 

Oct.    21,  1856. 

J.  J.  Batej<, 

Br<x>klyn,  N.  Y. 

Nov.  10,  1857. 

A.  Lapham, 

ti 

July  13,  18.^s. 

J.  .1.  Bates, 

(( 

Nov.  30,  1858. 

J.  L.  Alberjjer 

Buffalo,  N.  Y. 

July     3,  1860. 

Tompert  an<l  Coyle, 

Louisville,  Ky. 

Nov.     6,  1860. 

J.  M.  Hnnter, 

N«'w  York,  N.  Y. 

June  25,  1861. 

H.  S.  Lewis, 

Chicago,  111. 

Sept.    3,  1S61. 

J.  Tnrner, 

14 

Deo*  17,  1861. 

(i 

4i 

July     7,  1863. 

Peck  and  (t lover. 

New  York,  N.  Y. 

Avi%,  15,  1863. 

r.  K.  Gray, 

St.  Louis,  Mo. 

Dec.   22,  1863. 

J.  J.  .Tohn.ston, 

Alh'gheny  City,  l^a. 

Mar.     1,  lb64. 

tf.  Marsh, 

Cliicago,  111. 

6w 


45,960 
46,103 

46,204 
4T,2B4 
47,788 
47,783 
4S,n5» 

2.048  r 
Ru  issue  > 

3.049  f 
S2,640 
67,103 
57,104 
6»,2flO 
S9,312 

Reissue  1 


ei,743 
$1,744 

62,185 
67,483 

96,315 
118,897 


ICO.OdS 
1(13,234 
134,983 

n,195  ; 
136,1 2» 
13S,2U6 
136,420 
]3(>,S27 
137,  B98 
138,954 
Bclsaue  ) 

5,ti43f 
146,5afi 
ReissuH  1 

6,925  ) 
153,874 
168,611 
171,613 
171,756 
172,942 

7,305/ 


Aprilll,  1^1 
Hsj  2il,  IM 
Usr.  14,  ISi 
July     4,  IS, 


Reissue  1 
2,663  / 


Oct.    30,  1866. 
Nov.     «,  1866. 


Feb.  26,  1867. 
Ott,  1.5.  1867. 
July  14,  1868. 

Sept.  1,  1868. 
Sept.  1,  1868. 
Sept.  15',  1868. 
Mttr.  2,  ISUU. 
Nov,  2,  18ti9. 
Jnn.  18,  1870. 
Jan.  25,  1H70. 
Jan.  25,  1870.' 
Feb.   15.  1870. 


Deo.  14,  1872. 
Feb.  25,  1873. 
Feb.   25,  1S73. 


Msr 


1673. 


Har.  18,  1873. 
April  18.  1873. 
Mny  13,  1873. 
Kov.  4,  1873. 
Jan.  20,  1874. 
June  23,  1874. 
Aug.  4,  1874. 
Oct.  11,1875. 
Dec.  ?6,  1875. 
Jsn.     4,  1676. 


T.  nopklu*, 
C.  E.  Ursy. 
1',  Andrew, 
W.  AiJAmson, 
A.  BUuk, 

C.  K.  fimy. 

D.  H.  KiuiftHsn, 


Aug.    I,  ](i65.         C.  K.  Gray. 


Aug.  t,  18K5. 
Fob.  IS,  IBiirt. 
Aog.  14,  tbm. 
Aug.  14,  l^Wi. 


C.  E.  Grsy, 
Vi.  Brsnigaii 
W.  Perry, 


W.  M.  Bartrara, 

C.  J,  Evfr^tt. 
W.  H.  H,(H..ver. 
L.  Tborn, 

A.  Smilli, 

W.  J.  Hooper  am 
T.  Hooper, 

D.  Piufier, 

J.  W,  Patterson, 
M.  J.  Steiu, 
A.  Hliek, 
A.  Broad  nan, 
J.  N.  U.  Bond, 
P.  W.  Dalloii, 
H.  S.  Firman, 
W.  C.  Marshall, 


A.  Broadnai, 
J.J.  Wjliia, 
N.  CaldHell, 
H.  Halvonoli 


Koksms,  Ind. 
New  York,  S.  Y. 


Burlinglon.  la. 
NortliBridgeiTster,ll 


New  York,  N.  Y. 


P». 


Philadelplii 
New  York,  N.  Y. 
i^ulliold,  N.  V. 
NVw  V.:>rk,  .N.  Y. 
Baltimore,  Md. 


Monl  Clair,  N.  J. 
New  York,  N.  Y. 
Jersey  City,  N.  J. 
New  York,  N.  Y. 

Pittsliurgli,  Pa. 
New  York,  N.  Y. 

Hont  Clair,  N.  J. 
New  York,  N.  Y. 
Cincinnati,  O. 
Catubridge,  MaBB. 
Cincinnati,  O. 


Sept.  12,  18T6.         J.  L.  Alberger,  Buffalo,  N.  Y. 


BELATIKO  TO  SOAP  AKD  CANDLES. 
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No. 

Date. 

Inveutor. 

Residence. 

178,269 

June    6, 

1876. 

R.  Bullymore, 

Buffalo,  N.  Y. 

179,233 

.June  27, 

1876. 

G.  Upton, 

Peabody,  Mass. 

179.883 

July  18, 

1876. 

W.  E.  Andrew, 

New  York,  N,  T. 

181,695 

Aug.  29, 

1876. 

A.  S.  Lyman, 

(( 

182,084 

Sept.  12, 

1876. 

A.  L.  Smith  and 
A.  Smith,  Sr. 

Cincinnati,  0. 

188,429 

Mar.   13, 

1877. 

A.  and  L.  Smith, 

ii 

189.541 

AprillO, 

1877. 

H.  Halvorson, 

Cambridge,  Mass. 

194,194 

Aug.  14, 

1877. 

A.  Trotter, 

Chicago,  111. 

200,252 

Feb.    12, 

1878. 

R.  Bullymore, 

Buffalo,  N.  Y. 

204,471 

June    4, 

1878. 

T.  J.  Alberdingk, 

Amsterdam,  Holland. 

222,277 

Dec.      2, 

1879. 

A.  Husbands, 

St.  Louis,  Mo. 

Keisffiie  "| 
9,254  r 

June  15, 

1880. 

H.  Halvorson, 

Cambridge,  Mass. 

229,446 

June  29, 

1880. 

A.  Miller  and 
R.  K.  Qross, 

New  York,  N.  Y. 

231,558 

Aug.  24, 

1880. 

V.  Gastard, 

n 

233,417 

Oct.    19, 

1880. 

D.  Jarves, 

Detroit,  Mich. 

241,119 

Mav    10, 

1881. 

0.  F.  Boomer, 

Brooklyn,  N.  Y. 

242,171 

May   31, 

1881. 

V.  R.  von  Ofenheim 
and  R.  von  Hai- 
dinger. 

Vienna,  Austria. 

* 

248,456 

Oct.    18, 

1881. 

T.  and  J.  Hainsworth 

,  Chicago,  111. 

251,088 

Dec.   20, 

1881. 

W.  Bell, 

New  York,  N.  Y. 

251,105 

Dec.   20, 

1881. 

R.  Neill, 

Chicago,  111. 

254,103 

Feb.    28, 

1882. 

G.  Baylor, 

St.  Louis,  Mo. 

254,279 

Feb.    28, 

1882. 

G.  Cosine, 

New  York,  N.  Y. 

255,863 

April    4, 

1882. 

R.  D.  Fowler  and 
W.  J.  Huet, 

Paris,  France. 

256.715 

April  18, 

1  8j^2. 

-J.  K.  Martin, 

Chicago,  111. 

259;467 

Mar.  14, 

1882. 

T.  Bray  Bowers, 

Chester,  Pa. 

260,266 

June  27, 

1882. 

R.  Whelan, 

Chicago,  111. 

261,259 

July  18, 

1882. 

W.  Schneider, 

Lehrberg,  Bavaria,  Ger 

261,634 

July  25, 

1882. 

F.  Seltsam, 

Forcheim,  Bavaria,  Ger 

262,706 

Aug.  15, 

1882. 

F.  Sulzberger, 

New  York,  N.  Y. 

264,189 

Sept.  12, 

1882. 

W.  Mackler, 

ii 

269,969 

Jan.     2, 

1883. 

W.  Spiegel, 

Newport,  Ky. 

271,700 

Feb.      6, 

1883. 

R.  Gerstang, 

St.  Louis,  Mo. 

275,404 

April  10, 

1883. 

L.  M.  Ohly, 

New  York,  N.  Y. 

282,584 

Aug.     7, 

1883. 

S.  Stephens, 

Indianapolis,  Ind. 

287,862 

Nov.     6, 

1883. 

C.  H.  Robinson, 

Chicago,  111. 

288.106 

Nov.     6, 

1883. 

E.  Paysant, 

Lockeport,  Nova  S«otia. 

291,535 

Jan.      8, 

1884. 

H.  Rail, 

St.  Louis,  Mo. 

295,184 

Mar.  18, 

1884. 

Lissagaray  and 
Leplay, 

Paris,  France. 

299,821 

June    3, 

1884. 

D.  W.  McElroy, 

Keokuk,  Iowa. 

304,687 

Sept.    9, 

1884. 

M.  Ams, 

New  York,  N.  Y. 

318,156 

May    19, 

1885. 

V.  D.  Anderson, 

Cleveland,  0. 

318,502 

May    26, 

1885. 

H.  Rail, 

St.  Louis,  Mo. 

318,503 

May    26, 

1885. 

i( 

ii 

320,911 

June  30, 

1885. 

L.  J.  Caldwell, 

Chicago,  111. 

361,789 

April  26, 

1887. 

Houseman   and 
Sprowles, 

Philadelphia,  Pa. 

APPESDIX. 


Decomporilion  \ff  Fatg. 


Decompoaing  of  fats  relates  chiefly  to  the  manufacture  of  glycerin, 
ttnd  especially  to  the  reHuiog  thereof,  in  which  the  following  ageutu 
arc  used  in  the  pQlcnti^  an  indicated:  Aluminium,  345, 1T4.;  cal- 
cium lialtg,  280,894;  barium  m]tM,  S80,8<)3;  einc,  2i>T,753,  2T8.$49, 
298,344,  336,795;  eilicatea.  »Tl,ia<T;  tin,  372,61(1 1  atcohol,  2534; 
oxalic  acid,  2T(;,651 ;  oxide  of  CoppcT,  277,575 ;  uxfdes  of  alkalies, 
369,148;  oxide  of  lead,  263,915;  eodinm  clilorido,  3K4.G16;  elec- 
tricity, 284.862  Bud  373,691;  by  atomiBn,  258,614;  by  stoom, 
809,515  and  316,104;  by  ccntrirbgc,  351.t>U2:  furtniag  m^phih 
sebanc  acid,  243,377 ;  «ud  m-"'!"—  'itty  acids  by  giilpliuric  acid. 
a30,!i35. 


yo. 

DM.; 

2.S34 

April    1,  IS^. 

J.  H.  Smith, 

Brooklyn.  H.  V. 

11,7811 

Ocit.      3.  IS^M. 

R.  A.  Tilgliman. 

Pliiladelpliia,  Ma. 

21,711 

Oct.      fl,  1858. 

H.  W-rk, 

.22,U91 

Jan.   35,  185H." 

J.  C.  App««z«ller, 

22,7'i5 

Jan.  .25,  I&fi9. 

Wriglit  and  KouihS. 

I'aHs,  FrOTc.^. 

2S,31S 

May   Ifl,  1800. 

R.  A.  Ttlghmnn, 

7G,974 

April  21, 1M9. 

B.  C.  Barton, 

Briiohlyii,  Jf.  Y. 

144,01H> 

Oct.    38,  1873. 

C.  F.  A".  Sinionin, 

Pbilftdeluliia,  Pa. 

l(i7,H07 

Bftil.  14,  1STG. 

T.  M.  Fell, 

Brwkljn,  N.  V. 
New' York,  N.  Y. 

201,704 

Mar.  26,  1878. 

P.  Sihlfeld, 

316,373 

May    13,187!!. 

A.  KiUflin«, 

Jerwy  Cliy,  K.  J. 

243,372 

May   31,  Ifcl. 

C.  V.  Ct«liii. 

Par  IB,  Prance. 

242,7(12 

Jmw     T,  ISSl. 

F.  KelUnin. 

Korihiiira,  Germany. 

243,377 

June  28.  1B81. 

A.  M.  Jacob*, 

M<«eo»,  KuKsia. 

2il,!m2 

Jan.     3.  1681. 

J.  P.  Batlershall, 

New  York,  N.  Y. 

255,504 

Mar.  28,  1882. 

H.  HtM^kel, 

Cincinnati,  0. 

285,505 

Mar.  28,1682. 

256,613 

April  18,  1S82. 

B.  T.  Babbitt, 

New  York,  N.  Y. 

25ti,SU 

AprillS,  1892. 

262,013 

Aug.  22,  1883. 

F.  Armandy, 

Saint  Fnua,  Franca. 

263,015 

Sept.    5,  1882. 

J.  K.  Kwisler, 

Milwaukee,  Wis. 

264,(ilfl 

S^pt.  19,  1S82. 

K.  L.  M.  Broi'hon, 

MilRU,  ItaW. 

266,504 

Oa.    24,  188^. 

T.  J.  0.  Farna,. 

Dublin.  Irelnnd. 

267.753 

Nov.  21,  18S2. 

V.  Litischmaiin, 

New  York,  N.  Y. 

272,510 

Feb.   20,  1B83. 

Arnik  and  LittelL 

27S,978 

April  17,  1883. 

B.  T.  ftlbWU, 

27tf,551 

May      1,  1883. 

J.  V.  BnttmJxall, 

277,575 

May   15, 1883. 

J.  P.  Kessltfr, 

Milwaukee,  Wig. 

278,849 

June    5,  18S3. 

F.  Sa1iir.^ld, 

New  York,  N.  Y. 

2S0,a93 

July  10,  1883. 

E.  0.  Baujard, 

Aubervilliers,  Franc 

28(>,8S4 

July-10,  1883. 

282,547 

Aug.     7,  1883. 

W.  F.  C.  MtCarty, 

Berlin,  Germany. 

283,266  , 

Aug.  14,  18S3. 

283,936 

Aug.  28,  1883. 

T.  Q.  Walker, 

Morristown,  N.  J. 

284,662 

tj«pt.  11,  1883. 

M.  H.  Laukersteen, 

ChivaKO,  III. 

286,448 

Oct.      !>,  18H3. 

0.  LaiBt, 

CiJicinnati,  0. 

290,835 

Deo.   25,  1883. 

J.  A.  T.  Bang 
and  J,  Di'Castro, 

Paris,  France. 

203,344 

Feb.     2,  1S84. 

E.  F.  Micbaud 
and  E.  N.  .Micliaurf 

AoberviUe,  Franc*. 

1, 

WtELJLTEfSG  TO  SOAP  AKI>  CA3:i>LBSw 


5o. 

Itefc. 

Isvaonr. 

£«!fudff»r». 

306,832 

Ort.    fLlfSl. 

F.  E.  Bime'titau 

y<^  Y.Tk,  N\  T, 

309,515 

IW-   23.1->4. 

£.  <\  lUciibro. 

•- 

316,K»4 

Afrfl^  ISSiL 

B-  T.  iUtikr:. 

— 

336,T£>5 

F«*u   2S.  IfSfi. 

J.  H-  <^iirt,'ai. 

Si-  Lrmifs  Miv. 

345,174 

jBlr     ft.  ISSfw 

C  L.  Pitr:<-r, 

•  « 

3&9,14S 

Mar.     ^,  IfST. 

£.  ^vSfWrmiXTi. 

ChicacA.  r.l. 

371,127 

On-      4,  IS^T. 

A.    I>ciim'N«'   fc^ 

Lonaou,  Eaoglasftd 

373.691 

yav.  22L  1S?7. 

H.  F.  K  Scii^^Aio;, 

IuLii54i»  Ciir.  Mci. 

Bletichin^  o"^  F'lU  O'-'d  Oils, 

Color  is  removed  by  sunlis-bT  from  wmi,  1^,995  and  194,799: 
and  by  steam  and  water.  l^l.f^C  :  by  r^.tdium  carbonaTe,  pot^ur^shim 
biehromate,  and  sulpbaric  a<'id,  K»7,60T  and  :il<»,,x>S;  by  cbart^>il 
and  bone-black,  171,32S,  and  from  s-pruce  sum  by  filtration.  57,^^04. 


So. 

Dftxe. 

InTertor. 

S«*id««<^ 

57.304 

Aug.  21.  IS^. 

H.  B.  ErtrT, 

'     HooIUm,  libuiH^ 

71,768 

Dec.      3,  1^«;7. 

T.  Lrctahard. 

ratefWMi,  N«  J, 

136,881 

Mar.  16,  1S73. 

D.  D.  T»*mp!etoiJ, 

New  York,  N,  Y, 

171,328 

Dtv.    21.  1>T5. 

J.  Tar4os. 

Xew  Orleanri,  La, 

189,867 

April  24,  U/;. 

R.  MaciouaM, 

,< 

190,995 

Mar    22,  1>77. 

H.  T.  Yaryaa, 

Ru^imond.  Ind, 

194,799 

Sept.    4,  1^77. 

*i      '  • 

•  • 

216,558 

June  17,  1^7^. 

Jos.  Davis, 

Pliila*ielphiA,  Pa, 

Soap  Manufacture. 

The  class  of  soap  manufacture  has  for  its  priuoi|>aI  subjtvt-uwuor 
apparatus  consisting  of  boilers,  usually  open,  and  pn>vidtHi  with 
ag'itators.  whereby  the  contents  can  be  vigorously  stirrtnl.  Tht* 
patents  indicated  by  the  followinir  runninjr  numbers  have  for  tb«nr 
subject  something"  different  from  the  above,  as  statini :  Clostnl  Iwilers, 
adapted  ta operate  under  pressure,  2,  17,  20,  39.  42,  44,  4(»,  50.  54, 
58,  60,  V2r,  90:  mixers,  25,  27,  41,  45,  48;  crutchors,  49.  51.  lU,  r»9. 
71,  87;  coolers,  23,  34,  40;  molds  and  presses,  52.  5;^,  5i».  59.  tU,  lU;, 
TjH,  73,  74,  81,  86,  87,  04,  108;  api>aratus  for  making?  soap  powder, 
75,  79;  sheets  of  soap,  80;  soap  frames,  66,  98,  100;  proivsses.  \X, 
54,  57,  84,  99,  106,  108;  agitation  by  steam,  78;  ekvlrolysis,  lOl: 
compositions,  4. 


2To. 

Date. 

iDventor. 

U«>»l(Ion(>«». 

1 

2 
3 
4 

1,300 
1,529 
4,404 

July  19,  1830. 
Aug.  23,  1839. 
Mar.  31,  1840. 
Mar.     7,  1846. 

ZoU  and  Doyle, 
A.  Dunn, 
J.  B.  Doe, 
Vaughan  and  Ks-er- 

Baltiuior«»,  Md. 
Stainfoni  Hill,  Ku)^. 
London,  Kng, 
Philadelphia.  P,i, 

5 
6 
7 
8 
9 
10 

5,269 
9,008 
11,097 
11,098 
15,432 
23,510 

Sept.    4,  1847. 
June     8,  185a. 
June  13,  1854. 
June  13,  1854. 
July  29,  1856. 
April    5,  1859. 

T.  Shugert, 
J.  R.  St.  John, 
T.  C.  Taylor, 

C.  Morfit, 
S.  Struuz, 

Klixaboth,  Pa. 
New  York,  N.  V, 
r.'imdon,  N.  J, 

Hnltiuiore,  Md. 
Birminghnui,  Pa, 

Na. 

11  36,693 

12  37,471 

13  38,1  e7 
U  3S,354 

15  44,142 

16  46,342 

17  47,38fi 

18  61,876 

19  »4,09!) 

20  64,fil7 
31  78,182 

22  81, SSI 

23  H3,972 

24  95,377 
2D  95,741 

26  S7,ti92 

27  102,330 

28  104,104 

29  104,739 

30  104,790 

31  105,eTO 

^^i      4,107/ 

33  I08,5S4 

34  114,063 

35  116,008 

36  110,018 

"\     4,729  [ 

38{'t73o} 

39  123,473 

40  124.457 

41  12ri,736 

42  l-2li,79S 

43  137,827 

44  127,828 

45  131,283 
48  132,043 

47  134,415 

48  134,70ii 

49  138,053 

50  140,701 

51  147,412 

52  152.056 

53  153,979 

54  158,268 

55  158,720 

56  163,232 
57.  164,907 
58  169,472 
B9  172,032 

60  172,1168 

61  174,365 


April  14,  1863. 
April  28,  1363. 
Stpt.    6,  1864. 


Deo. 


1864. 


April  25,  1865. 
Fttb.  5,  1867. 
April  23,  1867. 
M«y  7,  1867. 
May  26,  1868. 
Sitpt.  1,  186S. 
Aug.  24,  1869. 
SApt.  26,  1869. 
Oct.  12.  1869. 
Deo.  7,  186S. 
April  26,  1870. 
Jnne  14,  1610. 
Juue  28,  1870. 
June  28,  1870.. 
July  26,  1870. 
Aiig.  23,  1870. 
Oct,  K,  1870. 
April  25.  1S71. 
■June  20,1871. 
Sept.  IS,  1871. 
Jan.  30, 1872. 


I,  1872. 


Feb.  6,  1872. 
Mar.  12,  1872. 
April  16,  1872. 
May  14,  1872. 
Jnne  11,  1872. 
June  11,  1872. 
&Rpt.  10,  1872. 
Oct.  8,  1872. 
Dec.  31,  1872. 
Jan.  7,  1873. 
May  13,  1873. 
July  8,  1873. 
Feb.  10,  1874. 
June  16,  1874. 
Aug.  11,  1874. 
Dec.  29,  1874. 
Jan.  12,  1875. 
Hay  11,  1875. 
June  29.  187S. 
Not.  2,  1875. 
Jan.  11,  1876. 
Jan.  11,  1876. 
Mar.  7,  1876. 
Aug.  1,1876. 
May  15, 1877. 
April  23,  1878. 
Jnue  IS,  1878. 


II.  IlnnEerfnrci, 
11.  B.  Cliapiuau, 
().  M.  Lefllie, 
J.  B.  Band, 
B^'unett  and  aibbs. 
J.  Kyan, 
C.  II.  Hardy. 
J.  IJalli|io, 
M.  W.  Brown, 
A.  Wall, 
S.  K.  Pivim 


lorp. 


Miltortl,  ilaua. 

Nlw  York.  S.  Y. 
Miiriinl.  Ums. 
Newburgh.  K.  Y. 
Fhlierarille.  N.  U. 
BuIImIo,  N.  Y. 
WaukegDu,  III. 
CliarlesiflRn,  Mass. 
CoboM,  N-  Y. 
New  York.  N.  Y. 
Wads  IF  art)  I,  Kii;;. 
Nt.w  York.  N.  Y. 
High  Point,  N.  C. 
Nl-w  York,  N.  Y. 
HigU  Point,  N.  Y. 
New  York,  K.  Y. 
Brooklyn,  M.  Y. 
Baltiiaora,  MA. 
New  York,  ».  Y. 


.1.  Slai 

W.  P.  Pub 

Slaiutliorp  and  Cole, 

J.  Blindea, 

M.  nndF.  Hyde, 

J,  TroM, 

a.  H.  Leslie, 
W.  F.  George, 
J.  D.  SturgeB, 
I.  D.  Batch. 
-Charieg  Elling, 
James  D.  Stnrges,       Chicago,  lit. 


Newburgh,  N.  Y. 
New  York,  H.  T. 
Cbieago,  111. 
Cambridge,  Uass. 
CleTeland,  O. 


E.  H.  Oibbs, 

J.  D.  Sturg<«. 
H.  N.  Humiston, 
R.  Freeland. 

B.  T.  Babbitt, 

C.  Leiiniann, 

B.  T.  Babbitt, 
J.  Alkias, 

C.  J.  Scliultze, 

B.  Strum, 

G.  W.  Haineld, 

C.  Lehman  n, 
0.  C.  Weniel, 
J.  Oakley, 

B.  Freeland, 

C.  Lehmann, 

A.  Neupert. 

C.  M.  CrRjson, 
M.  J.  Palmer, 
Wm.  H.  King, 

B.  T.  Babbitt, 
J.  L.  Jackson, 

D,  Whilaker, 

J.  M.  Jaskmaun, 
S.  Strum, 
H.  Batbtnanu, 


New  Y"ork.  N.  Y. 
Chicago,  111. 
Troy,  N.  Y. 
Montreal.  Canada. 
New  Y'urk,  N.  Y. 


Brooklyn,  N.  Y. 


,  Ps. 


Viei 

Birmingbai 
Nashville,  Tenn. 
New  York,  N.  Y. 
Neffburgb,  N.  Y. 
New  York,  N.  Y. 
Montrfal,  Canada. 
New  York,  N.  Y. 
Buffalo.  N.  Y. 
Philadelpbia.  Pa. 
Detroit,  Mich. 
Philadelphia,  Pa. 
New  York,  -V.  Y. 

Boston,  Mas?. 
Barre,  Vt. 
Piltsburgh,  Pa. 
Buffalo,  N.  y. 
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Wo. 

Date 

Inventor. 

BeKldenee. 

66 

224,239 

Feb.      3 

,  1880. 

A.  Stearns, 

Brooklyn,  N.  Y. 

67 

224,514 

Feb.    17, 

,  1880. 

B.  H.  Chad  bourne, 

New  York,  N.  Y. 

^8 

225,287 

Mar.     9, 

1880. 

C.  L.  lugalls. 

Lowell,  Mass. 

69 

228,319 

June     1 

,  1880. 

Cornwall  and  Corn- 
wall, 

Louisville,  Ky. 

•                 • 

70 

228,320 

Jane     1 

,  1880. 

14 

41 

71 

228,321 

June     1, 

,  1880. 

(( 

4( 

72 

249,256 

Nov.     8 

,  1881. 

A.  H.  Pritchard, 

Detroit,  Mich. 

73 

249,532 

Not.  15, 

,  1881. 

O'Keefo  and  Robert- 

Liverpool,  Eng. 

74 

252,711 

Jan.   24, 

1882. 

SUU, 

J.  Atkiss, 

Brooklyn,  N.  Y. 

75 

255,070 

Mar.  14, 

1882. 

Wri>?ht  and  Bintliff, 

Manchester,  Eng. 

76 

259,842 

June  20 

,  1882. 

R.  Freeland, 

Boston,  Mass. 

77 

265,095 

Sept.  26, 

1882. 

J.  J.  Johnston, 

Columbiana,  0. 

78 

268,443 

Dec.      5 

,  1882. 

W.  West, 

Denver,  Col. 

79 

271,281 

Jan.    30 

,  1883. 

Sherwood  and  Farns- 
worth. 

■  Buffalo,  N.  Y. 

80 

273,946 

Mar.  13, 

,  1883. 

H.  Buczkowski, 

Vienna,  Austria. 

81 

276,326 

April  24, 

,  1883. 

J.  Atkitts, 

Brooklyn,  N.  Y. 

82 

285,736 

Sept.  25, 

,  1883. 

H.  W.  Dopp, 

Buffalo,  N.  Y. 

83 

2b8,412 

Nov.  13, 

, 1883. 

H.  DeCastro, 

New  York,  N.  Y. 

84 

291,329 

Jan.     1, 

1884. 

Gibbs  and  Otis, 

Brooklyn,  N.  Y. 

85 

294,311 

Feb.   26, 

1884. 

Dennis  and  Coram, 

Lowell,  Mass. 

86 

305,293 

Sept.  16, 

1884. 

C.  Collier. 

Chicago,  111. 

87 

313,564 

Mar.  10, 

,  3885. 

C.  E.  Whitaker, 

Hyde  Park,  Mass. 

88 

328,611 

Oct.    20, 

,  1885. 

J.  C.  Ralston, 

Toledo,  0. 

89 

328,714 

Oct.    20, 

1885. 

n 

44 

90 

331  >,  663 

Nov.  17, 

1885. 

B.  T.  Babbitt, 

New  York,  N.  Y. 

91 

332,005 

Dec.    15, 

1885. 

W.  A.  Grant, 

Houston,  Texas. 

92 

332,606 

Dec.    15, 

1885. 

a 

46 

93 

333,505 

Jan.     5, 

1886. 

Dennis  and  Coram, 

Lowell,  Mass. 

94 

339,376 

April    6, 

1886. 

F.  C.  Christy, 

Chicago,  111. 

95 

339,727 

April  13, 

1886. 

K.  C.  Atkins, 

Indianapolis,  Ind. 

96 

339,936 

April  13s 

1886. 

W.  T.  Schuberth, 

Chicago,  111. 

97 

340,979 

May     4, 

1886. 

J.  H.  Clapp, 

4.4 

98 

342,558 

May    25, 

1886. 

B.  T.  Babbitt, 

New  York,  N.  Y. 

99 

347,027 

Aug.  10, 

1886. 

N.  J.  Clute, 

Chicago,  III. 

100 

349,320 

Sept.  21, 

,  1886. 

S.  Rosenblatt, 

New  York,  N.  Y. 

101 

353,566 

Nov.  30, 

1886. 

M.  H.  Lackersteen, 

Chicago,.  III. 

102 

354,186 

Dec.    14, 

1886. 

T.  E.  Gardner, 

London,.  Eng. 

103 

356,991 

Feb.      1, 

1887. 

A.  Doll, 

Cleveland,  0. 

104 

358,117 

Feb.    22, 

1887. 

J.  Harris r 

Cincinnati,  O. 

105 

359,037 

Mar.  22 

1887. 

W.  T.  Schuberth, 

Chicago,  III. 

hU) 

362,856 

May    10, 

1887. 

L.  Riviere, 

Paris,  France. 

107 

370.330 

Sept.  20, 

1887. 

W.  A.  Grant, 

Houston,  Texas. 

108 

371,093 

Oct.      4, 

1887. 

Michael  O'Hara, 

Brooklyn,  N.  Y. 

Soap  Cutting. 

This  class  only  contains  machines  for  cutting  the  soap  into  slabs 
or  bars.  The  machines  consist  usually  of  traversing  frames  carry- 
ing wires  and  provided  with  carrying  aprons  which  bring  the  blocks 
of  soap  into  suitable  position. 


No.  Date.  Inventor. 

9,953  Aug.  23,  1853.  J.  B.  Duff, 

13.367  July.  31,  1855.  A.  Van  Haagen, 

13.368  July  31,  1855. 


Residence. 

New  York,  N.  Y. 
Cinclpnati,  0. 


44 


(4 


C39 

APl'EKDIX, 

Ho.     . 

Dit*. 

In  MO  lor. 

RMlilMN. 

22,330 

Dec.   14,  1858. 

W.  U.  Maaning, 

(huMgi,.  N.  Y. 

24,593 

Jane  2«.  18». 

K.  ]-.  ThimiRH, 

SyfaeuBp.  N.  Y. 
North  Baat.  Pa. 

33,0S5 

Aug.  13,  1861. 

^mitli  and  Freucti. 

39,784 

Sept.    1,  18tl3. 

Worn  Icy  and  Homey 

,  Philod-lphU.  I'a. 

40,827 

No«r.  17,  1863. 

J.  U.  K»ll»r, 

Now  Qrlfaua,  U. 

44,ftlM 

Oct.    25,  18S4. 

Uflwna,  Md. 

4S,74<i 

Jan.     3,  1865. 

J.O.  IVrry, 

South  Kiiigttoii,  R.  I. 

48,753 

July  11,  1865. 

D.  WhlmkHr, 

Knxbury,  MaM. 

63,645 

April   3,18118. 

J.  Mcflulwrts, 

N-w  Orlmiia.  La. 

88,473 

Oct.      2,  1866. 

11.  niid  A.  Phetpa, 

Allrtiny,  N.  Y. 

8!l.e9S 

April  IK,  1867. 

M.  H.  Howiill, 

n-v.  York.  N.  Y. 

68,3SS 

Pept.    3,1667. 

H.  »n.l  A.  Pl.Blp«. 

Albany.  N.  Y. 

70,206 

Oct.    29,  1867. 

C.  II.  Hardy, 

CharLwtnwu,  Ma«a. 

73,714 

Jan.   28,  1868. 

J^.Hnl--^ 

KrwYork,  N.  Y. 

73,»B4 

F^b.     4,  1668. 

Il,a>iil  A.  ...^Ips, 

Allainy.  N.  V. 

76,137 

May    19,  1868. 

J.  S.  I'ierwm, 

Br«*lyn,  N.  Y. 

7it,]02 

JiiOH  23,  1868. 

D.  a.  Br.i«-.i,Jr. 

N-w  York,  N.  V. 

70,402 

Jnne  30,  1868. 

e.  Sargeut. 

(:|i<-l«>«,  MasH. 

mrioo 

Aug.  18,  1868. 

P.lm«  and  Buah, 

Brooklyn,  N.  Y. 

82,871 

Oct.    13,  1868. 

F.  B.  McKeWy, 

AllMiny,  N.  Y. 

9i^« 

Oct.  19,  um. 

UurpUoy  and 
McOregor, 

Detroit, -Mioh. 

1W,135 

Feb.   22,  1870. 

J.  Hallipo, 

CoUow,  N.  Y. 

ioa,so7 

May   10,  1870. 

B^Hoii  and  B«acli, 

Uwninw,  Mnu. 

102,!I49 

May    10,  1870. 

C.  l.^Iiinaiiii. 

N»w  Ywk.  N.  V. 

105,458 

July   19,  1870. 

W.  and  U.  N.  Ham- 

Troj',  N.  Y. 

119,304 

Aug.  22,  1P71. 

J.  B.  tlili^cb, 

Cambridjr.-.  Mu*. 

144,481 

Nov.  ,11,  1873. 

J.  e«iwt, 

K*w  York.  N.  Y. 

145.319 

r>«!.     9,  1873. 

1.  B.  ClWt-b, 

CaniHridK",  Ma«. 

162,0.'.G 

June  16,  1874. 

«.  C.  Wenwl, 

N««l.i"Kl..  N.  V. 

152.178 

Juup  IB,  lf.74. 

J.  SriWt, 

New  Y..rk.  N'.  Y, 

153,979 

Aug.  11,  1S74. 

J.  Oakloy, 

167,203 

Hov.  24,  1874. 

J.  H.  Seller, 

New  OrUana,  La. 

l(i3,232 

May    11,  1&73. 

A.  KaupvrE, 

Buffalo,  N.  V. 

164,4110 

Jniip  1.-5,  1875. 

C.  F.  Si.bBr. 

Ilarrlalmrs,  Pa. 
IndlaDapolJa,  lud. 

l(i(i,891 

Aug.  17,  1875. 

J.  C.  Ralxtoii, 

167.93U 

St-pt.  21,  1875. 

172,032 

Jai>.    11,  1876. 

W.  H.  King, 

174,:iii6 

Mar.     7,1876. 

J.l,.  Junk-.i), 

New  York,  N.  V. 

17S,;!fl4 

June     6,  1S7H. 

U.  Wljrtnk.r, 

Uoftun,  Haaa. 

179.435 

Jnlv     4.1876. 

M.  Vb.i  B««st. 

Now  Albuuy,  Ind. 

193,223 

July  17,  lt>77. 

Chandl^raudKoeacIi 

,  CUarl«ton.  S.  C. 

227,ti43 

May    18.  18H'. 

I.  M.O'U<>i«-l, 

FittP burgh,  ha. 

273,1 7« 

VA,.   27,  18>:3. 

W.  D.  Sinilli, 

Boston,  Ma«. 

2Uti,S78 

April  15,  18f>4. 

F.  S.  Rulflcliiuan, 

Fliiladelphia,  Pa. 

Soap. 

The  class,  Boa]),  iocludc's  a  preat  varii-ty  of  (;oiii|»ositions,  the  btisJH 
of  whieh  b  of  course  Ihc  well-known  cow  pounds  of  alkali  with  fals 
or  resiDS.  Very  mimj-  of  them  are  liquid,  and  such  are  specifipd 
Inflow  as  deterjfenti-,  while  the  more  peculiar  ndditionR  or  churiu'UTs 
<>f  .some  others  are  pointed  out:  Detergents.  1 25,  220,  222,  230,  2:i3, 
242,  244.  2.i2.  a.^iit,  261.  2(12.  2C3,  2tin,  2(17.  2fi:t,  272,  273,  276,  281, 
2>*:i,  290;  abrasives,  conluiufng  nbniiiirijr  pcuvders  an  taiid.  etc.,  J 10, 
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I2r>,  135,  145,  164,  173,  181,  195,  231,  248,  251,  254,  205.  269,  279, 
280,  286,  291,  ^96;  cakes  of  soap  bf  t>ecu1iar  form,  etc.,  57,  113;  140, 
152,  154,  185,  196,  198,  210,  212,  225,  250,  271,  274,  299;  cottoa- 
seed-oil,  165,166,  253,  260;  petroleum,  127,  129,  194,  2p4,  223,  24't 
246,  284,292;  sulphur,  118,  243,  258 ;  tobacco,  270;  witch-hazel, 
182,  245;  plaster-of-paris,  91-93;  seaweed,  3,  218;  sawdust,  162; 
soap-root,  264,  275 ;  aniline,  266 ;  hvdroi^en  peroxide,  300 ;  tar, 
2«8;  castor-oil,  216;  tank-wat^r  or  offal,  4,  61^  297;  perfumed  soft 
soap,  2^5,  256;  electrolysis,  298;  antiseptic,  76.  122,  142,  186,  189, 
240,  255;  powdered  soap,  150,  249;  apparatus,  203;  processes,  119, 
204,  213,  247;  granulating"  soda  and  potash  together,  294,  295; 
sheets  of  soap,  221,  226;  use  of  centrifuge  in  separating  lye,  276. 


No. 

Date. 

Inventor. 

Residence. 

1 

Oct.      1,  1830. 

J.  Kenn«(iv, 

Baltimore,  Md. 

'7 

278 

July  17,  1S37. 

D.  K.  Stilwcll, 

Utica,  N.  Y. 

3 

4,1UI 

Aug.  26,  1845. 

Solomon  (luess. 

Boston,  Mass. 

4 

4.400 

Mar.     7,  1846. 

1).  P.  Albert, 

Manchester,  Eng. 

.5 

0,152 

July  27,  1852. 

W.  McCord, 

New  York,  N.  Y. 

6 

12,142 

Jan.     2,  1855. 

R.  A.  Tilghman, 

Philadelphia.  Pa. 

7 

15,951 

Oct.    21,  1856. 

A.  Pfalz, 

Saxonville,  Mass. 

8 

15,980  ^ 

Oct.    28,  1856. 

(t.  C.  Lawronce, 

Winchester,  Mass. 

H 

10,750 

Mar.     3,  1857. 

I.  Roraback, 

Caddo  Parish,  La. 

10 

17,303 

May    12,  1857. 

L.  Wilnian, 

Worcester,  Mass. 

11 

19,667 

Mv  16,  1858. 

C.  Morfit, 

Baltimore,  Md. 

12 

19,754 

Mar.  30,  1858. 

l>.  Crawford, 

Toronto,  Can. 

13 

24,011 

May    17,  1S59. 

W.  Dawes, 

Washington  Co., 

Tenn. 
Syracuse,  N.  Y. 

14 

24,563 

June  28,  1859. 

E.  P.  Thomas, 

15 

25,668 

Oct.      4,  1859. 

N.  Orcutt, 

Binghaniton,  N.  Y. 

115 

26,306 

Nov.  29,  1859. 

0.  W.  Tolburst, 

Liverpool,  0. 

17 

26,703 

Jan.      3,  ISfiO. 

Kdward  Patrie, 

Livingston,  N.  Y. 

18 

26,862 

Jan.    27,  1860. 

A.  H.  Piatt, 

Cincinnati,  0. 

19 

27,605 

Mar.  20,  1860. 

W.  N.  Yost, 

Yellow  Springs,  0. 

20 

30,561 

Nor.     6,  1860. 

M.  A.  Butler, 

Mariana,  Fla. 

21 

30,699 

Nov.  20,  1860. 

H.  N.  Wilbur, 

Keokuk,  la.     [S.  C 

22 

31,625 

Jan.      1,  1861. 

T.  D.  Mathews, 

St.  Peter's  Parish, 

23 

31,959 

April    9,  1861. 

W.  L.  Dawson, 

.  Lynchburg,  Va. 

24 

33,221 

Sept.    3,  1861. 

n.  Warren, 

Goshen,  Ind. 

25 

33,339 

Sopt.  24,  18()1. 

W.  Dennis, 

Providence,  R.  I. 

26 

34,876 

Mar.     4,  1862. 

M.  D.  U(.lbrook, 

New  York,  N.  Y. 

27 

34,956 

April  15,  1862. 

I.  M.  Ilarschbarger, 

Brandon ville,  Vt. 

28 

35,161 

May      6,  1862. 

C.  C.  Lewis, 

Whitewater,  Wis. 

2!) 

36,286 

Aug.  26,  1862. 

A.  K.  Eaton, 

New  York,  N.  Y. 

30 

.36,516 

Sept.  23,  1862. 

R.  Grow, 

Galesburg,  III. 

31 

36,731 

Oct.    21,  1862. 

L.  M.  T.  Riot, 

Paris,  France. 

32 

38,167 

April  14,  1863. 

H.  Huiigerford, 

New  York,  N.  Y. 

33 

38,685 

May    26,  1863. 

E.  N.  Lee, 

Catnbridge,  N.  Y. 

34 

41,124 

J.in.      5,  1864. 

Helen  Rose, 

Mi  I  ford,  Mass. 

35 

41,400 

Jan.    26,  1864. 

S.  A.  Seely, 

Brooklyn,  N.  Y. 

36 

42,444 

April  19,  1864. 

J.  B.  Rand, 

Fisheraville,  N.  H. 

37 

42,806 

May    17,  1864. 

J.  C.  Til  ton. 

Pittsburgh,  Pa. 

38 

43,506 

July   12,  1864. 

H.  Jennings, 

Boston j  Mass. 

3i> 

43,527 

July  12,  1864. 

Shattuck  and 
Daniels, 

Chicagi^/  III. 

40 

43,605 

July  19,  1864. 

G.  Robbing, 

Watertown,  Mass. 

41 

43,758 

Aug.    9,  1864. 

D.  B.  Chapman, 

llopedale,  Mass. 

APPENDIX." 

Mo. 

D.f. 

[«T»l(.r. 

It..Id.D». 

43,800 

Avg.     \>,U6-l. 

r.  E.  n\»\mi, 

Detroit,  MK-h. 

43,g52 

Aug.  Hi,  1S64. 

Chicago,  III. 

44.4ft7 

S^pt.  27,  1864. 

R^id  and  HogBM, 

Nbw  York,  N.  Y. 

46,141 

Nov.  23,  UM. 

Kil  Du  Monlmf^, 

finriunati,  O. 

4!l,164 

N..1-.  32.  1864. 

Mor«sn  aud  Rolwrls, 

,    New  York,  N.  Y. 

4D,18(i 

Nov.  22.  ]864. 

45,378 

D«a.      6,  1864, 

.lamuR  E.  Powell, 

Troy,  N.  V. 

4B.143 

Jun.   31,  1865. 

J.  P.  Hluh, 

Clialliatii  Rnn.  Pa. 

46,817 

Mitr.  15,  186,^ 

D.  E.  l'a«k-r. 

R>-mUuu',  Conn. 

4!),5(11 

Jtag.  23,  1866. 

Wm.  Shirppanl. 

N..W  Y-rk.  ti.  Y. 

4H,997 

S«pt.  19,  1865. 

R.  W.  Cli«pp.ll, 

t:iiicai:o,  111. 

80,160 

Si^pt.  26,  1866. 

K.  Spragne, 

Soliei-ectwly,  N.  Y. 

ftO,e77 

Nov.     7,  186.1. 

F.  Kiink."], 

ChioftKO,  III. 

51,]1» 

Nov.  2],  1665. 

w.  r-- 

Three  Rivera.  Uiab. 

53,647 

April  10.  1866. 

N.  B.  ^.  Mayer, 

Cliwter    Court 
House,  S.  C. 

!S6,(1B6 

Jlilj     3.  1868. 

0.  H.  Lincoln, 

S<),2!>» 

Jiilv  10,1866. 

C.  0.  Parsons, 

Boston,  Mass. 

67,1383 

Sept.    4,  16B6. 

3.  J.  Baker, 

Wales,  111. 

5B,3l>2 

Sept.  2.'>,  1866. 

J.T.Ryan, 

Brooklyn.  N.  Y. 

58,370 

Got.      3,  1866. 

A.  M.  Boulon, 

Nemai-k,  N.  J. 

68,819 

Oct.    16,1868. 

L.  H.  Van  Spancke- 

Muscatine,  La. 

69,724 

Nov.  13,  1866. 

W.  b!  Milne, 

ciii.M;:.!.  111- 

60,041 

Nov.  27,  1868. 

N.  Orqutl, 

l!lii^|j!.ujt..ii,  N.  Y. 

tiO,328 

D.«.   11,1866. 

S.  J.  Vi^Wr, 

\V;.le.«.  Ill, 

60,890 

J«ii.     1,  1S67. 

Albany,  N.  Y. 

61,486 

.laii.   22,  1667. 

0.  W.  RogDH, 

Lauoaat^r.  .V.  Y. 

61,!1«5 

F«l>.   12,  1867. 

J.  BruckHr, 

n.ieago,  111. 

62.157 

¥fh.    19,  1867. 

G.  liosH, 

I'liilndel>.liin,  Ph. 

63,820 

Mar.  12,  Ife67. 

A.  A.  Ctiliataqtilif, 

New  I'rovideuci., 

N.J. 
Bnffalo.  K.  r. 

63,314 

Mnr.   20,  1867. 

D.  ahnttnok. 

63,Sr,B 

April  IH,  166T. 

M.  11.  lluwll. 

New  York,  N.  Y. 

64,2511 

April  ;H1,  1S67. 

H.  l>«mln.rloii. 

All.-Bh.-uv.  Pa. 

64,473 

M.iy      7,  1867. 

S.  J.  Brekr, 

Wales,  III. 

May      7,  18.17. 

iS.  B.  MougKOt. 

Paris.  Fraiio.-. 

(i;.i]S6 

May   38.  1S67. 

Eiim«t  and  S.---ly, 

N.-W  York.  X.  Y. 

Ii5,4e5 

JuiiH    4,  1867. 

Gr«-!iwoc)d  and 
WilBnll, 

Beloit,  Wis. 

86,218 

Julv     2.  1867. 

J.  CUilcolt, 

Brooklyn,  N.  Y. 

66,987 

July  2;(,  1867. 

T.  W.  Niohols, 

Troul  Creek,  N.  Y. 

70,0!)a 

Ort.    22,  1867. 

N.  W.  Hunter, 

KliKalwth  City,  N.  C. 

75,170 

Mar.     3,  1868. 

.1.  I,.  Kleiu, 

Nb«  York,  N.  Y. 

76.213 

Mar.   31.  186S. 

G.  W.  LovB, 

Jackson  Co.,  M.i. 

78,214 

Uay    36,  li:6B. 

D.  C.  LiiK-otn, 

Me. 
Kllonburg,  N.  Y. 

78.r.30 

Jnne     2,  IS6S. 

0.  C.  Loomi,., 

78,840 

Jiiue    9,  1868. 

Slaelp,  Hill»r,  Hud 
Hoy, 

Washiiigtun,  1).  C. 

82,459 

S^pt.  23,  1868. 

H.  W.  Weedon, 

High  Point,  N.  C. 

82,  a5 

Supl.  29,  186S. 

H.  A.  Pease, 

Hartford,  Conn. 

83,996 

Nov.   10,  1686. 

(15,623 

Jan.     5,  1869. 

E.  P.  Thcmaa, 

San  Francinoo,  Cal. 

94,673 

Ang.  24,  1869. 

W.  T.  BixhIi, 

Obioi.  Co.,  Tenn. 

92,  RSI 

Jiilv    13,  1663. 

G.  Sanger, 

Beloit,  Wid. 

92,(i52 

Juli-    13,  JS69. 

a2,653 

July  13,  1869. 
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94 

»2,S54 

July  13,  1S69. 

a.  Sanger, 

Beloit,  WU. 

95 

92,675 

July  13.  1869. 

9S 

9S,312 

B«pt.  28,  1869. 

E.  R.  BreBrt. 

97 

9r.,ri27 

Out.      S,  1869. 

L.  W.  Sinitli, 

Boston.  Ma8«. 

98 

95,679 

Oct.    12,  1869. 

H.  L.  Gulden, 

Robeson  Township, 

Pa. 
Alexandria.  Va. 

99 

97.007 

Nnv.  16.  1869. 

A.  Warfiel.1, 

UN> 

97,220 

Kuv,  23,  18l!9. 

N.  Orcull, 

Byracnse,  N.  Y. 

101 

98.179 

D«.-.   21.  1869. 

C.  P.  McQiiuwy, 

102 

99,468 

FbU.      1,  1670. 

H.  A.  Pease, 

Hartford,  Conb. 

n>:t 

99,811 

r«b.   1.^,  1970. 

J.  M.  Austin, 

York,  Pa. 

104 

101,193 

Mu.  38, 1H70. 

A.  Wartl^ld, 

Alexandria,  Va. 

105 

101.812 

Jnue  28,  1S70. 

D.  D.W.Abbott, 

RmIOII      Mils.-! 

108 

103,M« 

Hay     3,  ln70. 

0.  W.  Hull. 

Xew  York.  N.  Y. 

107 

102.906 

M»y   10,  1870. 

II.  M.  Baker, 

108 

102,984 

M»y   10,  1870. 

T.  F.  Siuilli, 

New  York.  N.  Y. 

109 

104,r.4il 

JiiiKi  21,  1870. 

L.  Brookett. 

West  Havsn,  Conn, 

110 

1H812 

JiiDB  28,  1670. 

D.  D.  W.  Ablmtt, 

Bo<lon    MaiH. 

111 

106.322 

Aug.  16,  1870. 

D.  11.  Cliapmau, 

N^.w   ,m.d.»i,  Conn. 

112 

10S.540 

Out.    18,  1870. 

A.  Warfielil, 

Philadelphia,  Pa. 

113 

108,584 

0«t.    25,1870. 

W'  K  <i-.rK-. 

New  York,  N.  Y. 

114 

111,434 

Jan.   31,  1871. 

llf,r,gUu,l  .-in,! 

McDonald, 

Columbus,  0. 

115 

113.2Sfl 

Feb.   28,1871. 

11.  Lrfxra, 

Lawrence,  Kan. 

llli 

113,ri2<i 

April    4,  1871. 

K.  A.  Jol.,«on, 

Philadelphia,  Pa. 

117 

114,3113 

May     3,  1S71. 

J.  T.  and  P.  S.  Bey«i 

r,  Lathn.p,  Mo. 

118 

116.S2I 

July   11,  1871. 

y.  M.  Kills, 

Bnmklyn,  S.  Y. 

119 

116,P!)7 

JulT   11.  1871. 

D.  H.  Warren. 

Montreal,  Can. 

130 

117.722 

Ang.     8,  1871. 

Baker  and  Bullock, 

Lima,  Pa. 

121 

119,772 

(kt.    10,  1871. 

C.  R.  Kielierer, 

Brooklyn,  N.  Y. 

n-z 

121.0M 

Nov.  21,  1871. 

J.  K.  Doluh, 

123 

121.7«7 

Dw;.   12,  1871. 

Win.  Johnson, 

New  York,  N.  Y. 

1S4 

12l,!K((i 

D..«.    19,  1S7I. 

DotnlnickC'ardullu, 

TItusFille.  Pa. 

123 

122,o;)4 

IVo.   19,  1S71. 

J.  B.  Wilsou, 

Fhilndelphin,  Pa. 

126 

122,2M 

D™.   26,  1871. 

J.  M.  Rail, 

St.  Louis,  Mo. 

127 

I2:..2i;:. 

April  12,  1872. 

Jobn  Riirke. 

Sullivan,  Ind. 

VIS 

12ti,:i75 

May      7,  1872. 

D.  E.  Br.^inig, 

Brooklyn,  N.  Y. 

12» 

126,^)14 

May      7,  1872. 

T.  K.  Walker. 

Thynioehtee.  0. 

130 

12(i.5(>9 

May     7,  1872. 

i:(] 

127,!I01 

May   11,  1872. 

J.  L™tch, 

London.  Eng. 

i:!2 

12:',-V2:. 

July  16,  1873. 

Wm.  T.  Busii, 

Union  City.  Tetin. 

133 

129.9!J!) 

July  30,  1873. 

G..Whe.-li>ok. 

IM 

132,154 

{.M.    15,  1872. 

nioUard  anei.tUer, 

Oshkosb,  Wis. 

135 

i;M,13i) 

Dhc.   24.  1N72. 

136 

13^712 

May      «,  1873. 

R.  P.  Thoraas, 

San  Francisco,  Cal. 

137 

13il.921 

JunB'17.  1873. 

George  S^ar, 

L'liioago,  Til. 

13S 

140, 7S9 

Julv  15,  1873. 

V.  M.  Plein*, 

Duhn.,i"r',  1«. 

139 

143,4:«l 

Oct.      7,  1873. 

J.  H.  Wyle, 

140 

14;),601 

Ool.    14.  1873. 

W.  V.  Wallace, 

B.iaton,  Mass. 

141 

145.(1(!5 

Drc.     2,  1873. 

LcnsleyandStickne 

i-,«prlntifleld,  HasK. 

142 

147.413 

Feb.   10,  1874. 

M.  S.  Leaher, 

Sew  York,  N.  Y. 

143 

149,756 

April  14.  1874. 

W.  Jnhnsou,     . 

144 

1S2,«97 

Juna  30,  1874. 

Semele  flliort, 

Cfncinuati,  0. 

145 

153,12:1 

July  14,  1874. 

T.  C.  Smith. 

Brooklyn,  N.  Y. 

14e 

153,707 

Aug.    4.  1874. 

P.  S.  DeTlan, 

New  York.  X.  Y. 

147 

159,640 

Frb.     9,  1875. 

B.  F.  Burke, 

SnltiTan,  Ind. 

148 

160,726 

Mar.     9,  1875. 

I.  N.  Stern, 

Keokuk,  la. 

149 

162,529 

April  27,  1875. 

A.  G.  Campbell, 

Patersou,  N.  J. 

150 

1(J3.571 

Uaj  2.1,  187S. 

J.  P.  Dry  an. 

Caliloii.  0.                . 

IM 

163,<J28 

M»y   25,1675. 

11.  i;.  Wmiiwi, 

Nunrbnrgb,  N.  Y.    1 

152 

iii4,tioe 

June  16,  1875. 

S.  Strum, 

l^ttslMirgb.  Pa.      i 

153 

lM.ti27 

July  13,  1875. 

154 

ICS.HSS 

July  13,187,5. 

" 

"                      J 

1G5 

B,ir24  1 

Ang.  31,  1875. 

15S 

166,«OH 

Aag.  10, 1875, 

llc^a  und  Sdiuld, 

z»ii«iTiJi<.,  o. 

1S7 

167.ti(i9 

8«pt.  14,  1875. 

ii.  L.  8.  Jenlfw, 

t;iociiiii«H,  0. 

15H 

1 88.223 

S«pt.  28.  1875. 

Ivttir  Ram*, 

San  KranDlNM),  Cal. 

1S9 

l«fi,Sli7 

Not.  16,  1875, 

W.  F.  l>ar.i,.br. 

Naabrillv,  Tuun. 

lliO 

i7o,m 

Not.  23,  1875. 

Joliu  W.  Uun,^, 

Portland.  H«. 

161 

170,  (J62 

Deo.     7,  1875. 

MuOuKin.  LyliargM, 
and  Hlbl)-la, 

Kuox  Co.,  0. 

IG2 

173.13G 

Feb.     6,  1876. 

Porter  alirlHoblnsnn 

Malilen,  Miu9. 

1«3 

J73.B8Z 

Feb.   22,  1876, 

J.  MeKvi.y, 

Pi  Its  burgh.  P». 

lli4 

17B,ti31 

April   4.  1876. 

W.  Tbmnpson, 

Allhfh-ny,  Pa. 

1U6 

175,S7(i 

April  11,  1876. 

0.  M.  tlarrisun, 

Nb«  Orleaw..  La. 

lli6 

17ti.l05 

April  11,  1876, 

P.  J.  WaUft, 

Buffalo,  i\.  Y. 

167 

176,423 

April  25,  187H. 

W.  J.  Burgew, 

Caml'HitKe,  Mans. 

166 

177,007 

iiay    16,  18T6. 

A.  J.  W.wdnorlIi, 

Penn  Township, 
Cl.egtw  Co.,  Pi. 

189 

179,366 

June  27,  1870. 

T.  11.  SLimuuu, 

Tiftn,  0. 

ITU 

iso.aso 

July  25,  1676. 

B.  Slrlinj, 

PitlBl>urch,  Pa. 

J  71 

181, 7H0 

Srpt.     5.  1876. 

D.  I/irf, 

YelLiwhead.  III. 

172 

182,247 

S»pt.  12,  lt<76. 

Turli'y  ni"1  Fleming 

Council  Blnflg,  !».» 

173 

]S2,2(il 

SHpt.  12,  1876. 

c.  n.  vv,H.i.-v, 

Wal.l-ii.  .V.  V. 

174 

183.0C0 

Ool.    10,1878. 

U-«\»  and  Meuiius, 

Pliilacielpliia,  Pa. 

175 

1^3,986 

Oct.   31,  1876. 

A.  K.  Stanloii, 

Ulica,  X.  y. 

17S 

184,B12 

Not.  21,  1R76. 

ltr™.kvill-,  O. 

177 

ITS 

184,990 

184,991 

Dec.      6,  1876. 
Drt.     5,  Itil76. 

d!  Stautou, 

Wayiuart,  P.. 

ITtI 

IB7,24S 

F^b.   13,  1877. 

J.  W.  Bartlell, 

Moline,  Hi. 

180 

189.175 

April  13,  1877. 

Jtnxter  anil  Horrouk 

,  Fall  Kivt'r,  Mass. 

IM 

193,505 

July     3,  1877. 

Wm.  Clark, 

New  York.  K.  Y. 

lB-2 

194,021 

All-.    7,  iSTJ. 

R-  K.  Wbittemorfl, 

IJeaev.  Conn. 

183 

l«S.2li7 

Sept.  18,  1877. 

EllioltandAlexander.New  York.  N.  Y. 

164 

19li.402 

Oct.    Zi,  1^77. 

W.V.Wallace, 

Hwloii.  Mass. 

IBli 

I9(>,7«a 

Nov.     6,  1W77. 

A.  Uiieuliii. 

Miliv.iiik.-B,  Wis. 

ISK 

199,087 

Jan.     8,  1876. 

B.  L.  Moodie, 

N-"-  York,  N.Y. 

187 

203,090 

April  30,  1878. 

T.  Taylor, 

\V:l-lL].,-l.ill,  D.  C. 

US 

204,1111 

May    21.  1S78. 

A.  II.  West. 

H.ii.LiKni,,  N.  y. 

1S9 

204.  M2 

June  11,  1878. 

J.  L.  P..ll.K:k, 

Hoboken,  N.  J. 

190 

210,889 

D«!.    17,  1678. 

E.  A,  AdniiiH, 

Wasliinftlon,  D.  C. 

191 

219.538 

Sept.    9,  1879. 

A.  ^milb, 

il..1ld..|H,    III. 

]»2 

221,072 

OlI.    28,  167!!. 

F.  Knapp. 

!ii:MtJi~i.liweiR.   Oer. 

193 

225,400 

Mar.     9,1880. 

K.W.  LiiKoln. 

!;u.|„n.,„<l,  Ind. 

194 

232.1)22 

Oct.      5,  18HI. 

I.OlliK  1  Inst  el. 

ItronkU-u.  N.  Y. 

19.-) 

234,539 

Not.  l(i,  18WV 

G.  P.  Col... 

Jobiislown,  N.  Y. 

Iflfl 

235,730 

Deo.   21,  1880. 

H.  J.  Borie, 

Ssu  Fran^iaoo,  Cal. 

197 

236.920 

Jau.   25,  1881. 

Wright  and  Wright 

WaahiDglon,  V.  C. 

l!)g 

a37,8(il 

Feb.    15,  1881. 

J.  R.  Hare, 

Itallimor^,  Hd. 

199 

2.W,44S 

Mar.     1,1861. 

A.  L\  S.OW, 

MNyavilk,  Ky. 

aw 

241,4(!9 

May    10,  1681. 

Ja„.e»WriBbt. 

<:barl<Hloii,  III. 

2(11 

241.902 

May    34,  1881. 

WhiU'an^  White, 

Cbicago.  III. 

202 

242,298 

May   31,  1881. 

H^nunu  (jiaser. 

Plnllevill«,  Wb. 

203 

242,;(!I8 

Way    :)1,  1S81. 

D.  K   ■rr,.ul. 

tVwiburg,  O. 

204 

243,757 

July     5,  1881. 

Paul  CaaaniBjor, 

Brooklyu,  N.  Y. 
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No. 

Date. 

InTontor. 

Residence. 

205 

243.936 

July     5, 

1881. 

R.  A.  McCuUough, 

Milwaukee,  Wis. 

206 

244,937 

July  26, 

1881. 

B.  G.  Seebach, 

Peru,  ni. 

207 

245,231 

Ang.     2, 

1881. 

A.  C.  Selby, 

Covington,  Ky. 

208 

245,713 

Aug.  16, 

1881. 

B.  Greenfield, 

Philadelphia,  Pa. 

209 

245,955 

Aug.  23, 

1881. 

Jalfe  and  Darm- 
staedter, 

Charlottehburg, 
Ger.   . 

210 

246,220 

Aug.  23, 

1881. 

Schultz  and  Hoge, 

Zanesville,  0. 

211 

246,958 

St?pt.  13, 

1881. 

A.  Levett, 

New  York,  N.  Y. 

212 

246,989 

Sept.  13, 

1881. 

B.  M.  Wilkerson, 

Baltimore,  Md. 

213 

248,314 

Oct.    18, 

1881. 

C.  S.  Higgins, 

Brooklyn,  N.  Y. 

214 

249,432 

Nov.     8, 

1881. 

H.  N.  Wheeler, 

Mystic  River,  Conn. 

215 

249,478 

Nov.  15. 
Nov.  iS, 

1881. 

T.  W.  Nichols.  . 

New  York,  N.  Y. 

216 

249,506 

'1881. 

De  La  Vega  and 

It 

D'Olivieria, 

217 

251,137 

Deo.   20, 

1881. 

F.  R.  Robinson, 

St.  Louis,  Mo. 

218 

254,487 

Mar.     7, 

1882. 

Levy  and  Alexander, 

,  Paris,  France. 

219 

254,832 

Mar.  14, 

1882. 

W.  J.  Meiizies, 

St.  Helens,  Eng. 

220 

257,381 

May     2, 

1882: 

Preston  and  Whitney,  Phelps,  N.  Y. 

221 

259,268 

June     6, 

1882. 

H.  Buckkowski, 

Vienna,  Austria. 

222 

259,389 

June  13, 

1882. 

K.  Henderson, 

New  York,  N.  Y. 

223 

259,755 

June  20, 

1882. 

William  Green, 

> 

St.  Lawrence,  Kent, 
Eng. 

224 

260,168 

June  27, 

1882. 

E.  L.  Couch, 

Qaa  Francisco,  Cal.  . 

225 

261,156 

July  18, 

1882. 

W.  J.  Houston, 

if 

226 

261,897 

Aug.     1, 

1882. 

J.  Banlcmann, 

Vienna,  Austria. 

2ft 

261,922 

Aug.    1, 

1882. 

F.  Heiser, 

Baltimore,  Md. 

228 

262,745 

Aug.  15, 

1882. 

S.  Crump, 

Mont  Clair,  N.  J. 

229 

265,520 

Oct.      3, 

1882. 

Oscar  Liebreich, 

Berlin,  Germany. 

230 

266,207 

Oct.    17, 

1882. 

J.  Scharr, 

Philadelphia,  Pa. 

231 

267,176 

Nov.     7, 

1882. 

Albert  Ford, 

Atlanta,  Ga.' 

232 

268,:321 

Nov.  28, 

1882.    , 

A.  Van  Haagen, 

Philadelphia,  Pa. 

233 

269,413 

Dec.    19, 

1882. 

Henkle  and  Hdnkle, 

Logan,  0. 

2U 

269,722 

Dec.   26, 

1882. 

B.  G.  Seebach, 

Peru,  111.          : 

235 

269,820 

Jan.     2, 

1883. 

J.  K.  Alpaugh, 

Kansas  City,  Mo. 

236 

269,823 

Jan.     2, 

1883. 

C.  A.  Broyer, 

Philadelphia,  Pa. 

237 

271,901 

Feb.     6, 

1883. 

Albert  Munder, 

it 

2:38 

273,075 

Feb.   27, 

1883. 

Henry.  Heckelj 

Cincinnati,  0. 

239 

273,235 

Feb.   27, 

1883. 

J.  J.  Johnston, 

Columbiana,  0. 

240 

273,236 

Feb.   27, 

188:3. 

t( 

(i 

241 

273,2S9 

Feb.   27, 

1883. 

(( 

i« 

242 

275,189 

April    3, 

1883. 

M.  J.  Gikler, 

Beloit,  Wis. 

243 

275,212 

April    3, 

1883. 

C.  E.  Hore, 

Brooklyn,  N.  Y. 

244 

275,381 

April  10, 

1883. 

J.  A.  Henry, 

Platteville,  \Vl8. 

245 

276,376 

April  24, 

1883. 

Chas.  J.  Everett, 

Tenafly,  N.  J. 

246 

278,409 

May    29, 

1883. 

Davis  and  Davis, 

Moiit  Calm,  Tt^as. 

247 

281,089 

July  10, 

188:3. 

Oscar  Liebreich, 

Berlin,  Germany.* 

248 

281,807 

July  24, 

1883. 

W.  H.  Townsend, 

Philadelphia;  Pa. 

249 

282,032 

July  31, 

1883. 

J.  K.  Alpaugh, 

Decatur,  III. 

250 

282,145 

July  31, 

1883. 

G.  A.  Wrisley, 

Chicago,  III.' 

251 

282,913 

Aug.     7, 

1883. 

Eugen  Ludwig, 

Hoboken,  N.  J. 

252 

283,403 

Aug.  21, 

1883. 

Thomas  A.'Kksey, 

Salem,  Va. 

253 

284,313 

Sept.    4, 

1883. 

James  Longmore, 

Liverpool,.Ei\g. 

254 

284,718 

Sept.  11, 

1888. 

Buckalew  and  Quinn 

,  New  York,  N.  Y. 

255 

286,048 

Oct.      2, 

1883. 

W.  J.  Menzies, 

St.  Helens,  Eng. 

256 

286,049 

Oct.      2, 

1883. 

(( 

(( 

257 

286,568 

Oct.      9, 

1883. 

C.  Zimmerling, 

Philadelphia,  Pa. 

258 

287,642 

Oct.    30, 

1883. 

J.  J.  Uillard, 

Eureka  ^Springs, 
■  Ark. 
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So. 

Dklt. 

InT.nlor. 

R«l<t«»'.. 

2.M 

289.fl21 

Dee.     4,  1833 

W.  K.  Clwke, 

Bl.  LouiK.  Mn. 

'Z6\' 

29(1,079 

Deo.   11,  1SS3 

J.  Lnusmnra, 

LirerwKil,  Eng. 

241 

28(1,754 

Bwi   M.  1883 

R.  F.  Diohaon. 

At-Aa'TT-nn.'^ 

3«3 

291,827 

J.n.     8,  1884 

B.H.  Witliington, 

tJaurani'<ntn,  Cat. 

283 

2S2.9«1) 

¥eh.     5,  1884 

C.  F.  Broadlwnl, 

BaUiuore,  Md. 

Z(H 

293,372 

Feb.   12,  1884 

H.  P.  Stnlw, 

fianla  Pm.  N.  M. 

2e> 

293,998 

F«b.   26.1884 

Hemnan  BarlBl, 

Naretn1>erf;,  Ow. 

3li6 

294,727 

Mar.    4, 1S&4 

T.  Baring, 

Plitladelpbia,  Pa. 

2«7 

295,883 

Hnr.  2f>,.1884 

F.  S.  MourAH, 

Oakland,  Cal. 

2eB 

2BS,4ft2 

April    e,  1884 

■   A.  R.  Rhoads, 

Barabuo,  WU. 

2ti9 

299,351 

May   27,  1884 

A.  S.  Cluff, 

Cincinnati,  0. 

2T0 

299, Se4 

June     3,  1884 

C.  L.  K.  Row, 

Heir  York,  N.  Y. 

271 

3011,214 

JuDp  10.  I8S4 

W.  H.  CaraUto, 

fhllfwl*JpUift.  F*. 

372 

302.732 

July  29,  1884 

H,  ?-  :^bi. 

New  York,  N.  y. 

ZT3 

3(12,970 

Aug.     5,  1R84 

J.  B.  Zieliauk, 

PotWu-lllr,  Fa. 

274 

304,913 

Sept.    9.  18M. 

J.  M.  Craig, 

Brooklyn,  N.  Y. 

»7S 

306,272 

Sept.  16,  1884 

W.  H.  BiukslBT, 

Big  Spring,  Texaa. 

276 

30S,9»8 

Deo.     9,  18S4. 

Oscar  Lit^broloh, 

Berlin,  Ovrniany. 

277 

310,829 

J«n.   13,  1S8B 

J.  J.  Hymer, 

LouiailUe.  Ky. 

278 

Sll.SBfi 

Feb.     3,  1885 

Henry  Zaliu, 

Ckieago,  111. 

27fl 

314,25S 

Hnr.  24,  ISSB 

0.  H.  Melluin, 

2») 

314,447 

Mar.  24,  1885 

Hoaglauil  and  Zipfe 

,  Toledo,  0. 

281 

3ie.I.',4 

lpril21,  1885 

Louis  Kuhlmann, 

Brooklyn,  N.  Y. 

882 

319.097 

June    2,  18S5 

Anna  Kiz-ndall, 

Si.  LonU,  Hn. 

3S3 

319,323 

Juue     2,  1885 

Uornellarille,  N.Y^ 

2M 

319,864 

Jane     9,  IfiSfi 

Engen  3clla»l, 

Stnllgarl,  (Jermftiir. 

28& 

320,772 

June  23,  IRSS 

Twdy  W.  Ford, 

Bel  pre,  O. 

2SII 

327.426 

Sept.  2S),  1865 

0.  W.  Young, 

Chicago,  111. 

281 

328,589 

Ool.    20,  1S6B 

J.  Kolrba. 

St.  LoDta.  Mo. 

2ew 

331,190 

Nov.  24,  1885 

Herman  Eudemann 

Brooklyn.  K.  Y. 

269 

331,810 

Dec.     6,  1865 

C.  T.  Mulcliler, 

Oltuniva,  la. 

2i)0 

337,035 

Mar.     2,  188b 

C.  H.  Walker, 

Sandy  Lake,  Fa. 

231 

339,42(! 

.April    6,  188« 

Jawibs  and  Home, 

Bait  Lnke  City, 

Utah. 
New  York,  N.  Y: 

2!I2 

340,451 

April  20,  1886 

H.  S.  Moot, 

293 

340,5t!5 

April  27,  1886 

J.  Ericksen, 

Albert  Lea,  Minn. 

294 

345,714 

July  20,  1881, 

W.  J.  Menzies, 

St.  Helena,  Eng. 

295 

345,715 

Jut7  20,  1686 

296 

348,4«1 

Aug.    3,1886 

C.  F.  Broadbeot, 

297 

347,027 

AuK.  10,  188b 

K.  J.  Clute, 

CHieago,  111. 

296 

353,56(1 

Nov.  30,  1886 

M.  H.  Laok«r8teen, 

299 

354,1  S-6 

D«c.   14,  1886 

T.  E.  QHrdn.,r, 

London,  Kng. 

300 

355,523 

Jan.     4,  1887 

F.J.  Harrison, 

Notting  Hill.  Eng. 

301 

3^9 ,090 

Mar.     8,  1887 

M.  E.  Mtnniek, 

Qalveiton,  Texas. 

302 

362,942 

May   17,  1887 

W.  J.  Dane, 

Detroit,  Mich. 

303 

370.551 

Sept.  27,  1887 

Kogene  MoCarthy, 

Sacramento,  Gal. 

304 

371,093 

Oct.      4,  1887 

Michael  O'Hara, 

Brooklyn,  K.  Y. 

3(15 

3S1,444 

April  17,  1888 

C.  Toppan, 

Salem,  Uaas. 

30G 

381,503 

April  17,  1888 

E.  A.  McCullough, 

Milwaukee,  Wb. 
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Detergents, 

Detergents  are  usually  liquid  soaps  with  some  arbitrary  addition, 
as  borax  or  corn  meal.  The  following  numbers  containing  usually 
a  dilute  acid  are  adapted  for  cleaning  metal,  stone,  etc.:  2,  4,  7,  8, 
9,  24,  27.  The  following  are  dry  powders:  11,  13,  IH,  22,  26. 
Bran- water  is  found  in  No.  14 ;  hydrogen  peroxide  (H^Oj)  in  No. 
28,  and  No.  33  is  a  compound  of  sawdust  and  soap. 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


50,180 
141,156 
141,3(54 
145,971 
158,163 
166,948 
167,192 
171,035 
174,355 

10  179,366 

11  188,.549 

12  189,739 

13  194,990 

14  203,712 

15  210,208 

16  216,805 

17  217,410 

18  218,676 

19  224,841 

20  226,920 

21  241,469 

22  267,455 

23  278,176 

24  309,622 

25  345,715 

26  348,179 

27  352,438 

28  355,523 

29  359,090 

30  360,948 

31  363,764 

32  370,551 

33  377,135 


Date. 

Sept.  26 
Jnly  22 
July  29 
Dec.  30 
Dec.  29 
Aug.  24 
Aug.  31 
Dec.  14 
Mar.  7 
June  27 
Mar.  20 
April  17 
Sept.  11 
May  14 
Nov.  26 
June  24 
July  8 
Aug.  19 
Feb.  24 
April  27 
May  10 
Nov.  14 
May  22 
Dec.  23 
July  20 
Aug.  24 
Nov.  9 
Jan.  4 
Mar.  8 
AprU  12 
May  24 
Sept.  27 
Jan.    31 


Inventor. 

1865.  £.  Spragne, 

1873.  Mark  McGlenn, 

1873.  Nathan  W.  Lane, 

1873.  J.  Sawyer, 

1874.  J.  Braddock, 

1875.  Adolph  Tht>de, 
1875.  a.  M.  Norwood, 

1875.  A.  Monnier, 

1876.  M.  N.  Cross, 

1876.  Thomae  H.  Startzman, 

1877.  R.  Sommers, 
1877.  R.  B.  Kurd, 

1877.  O.  P.  Cole, 

1878.  John  Dayinon, 

1878.  C.  C.  Parsons, 

1879.  H.  A.  S.  Park, 
1879.  H.  G.  Rolwrtson, 

1879.  Charles  Kahn,  Jr., 

1880.  W.  H.  Nordaby, 

1880.  Edward  Lyon, 

1881.  James  Wright, 

1882.  C.  C.  Parsons, 

1883.  Wm.  H.  Payne, 

1884.  H.  C.  Herrick, 
1886.  W.  J.  Menzies, 
1886.  Charles  Zimmerling, 

1886.  H.  A.  Arndt, 

1887.  F.  J.  Harrison, 
18b7.  M.  E.  Minnick, 
1887.  Peter  Brentini, 
1887.  W.  A.  Putnam, 

1887.  Eugene  McCarthy, 

1888.  F.  C.  Bauer, 


Residence. 

Schenectady,  N.  Y. 
Aurora,  111. 
Mendocino,  Cal. 
Northfield,  Va. 
Huntington,  Ind. 
Brooklyn,  N.  Y. 
Beverly,  Mass. 
Sacramento,  Cal. 
San  Francisco,  Cal. 
Tiffin,  O. 

Glastonbury,  Conn. 
Patvrson,  S.  J. 
Johnstown,  N.  Y. 
Eddystone,  Pa. 
New  York,  N.  Y. 
Indianapolis,  Ind. 
Asheville,  N.  C. 
Cincinnati,  O. 
Germantown,  N.  Y. 
New  York,  N.  Y. 
Charleston,  111. 
Brooklyn,  N.  Y. 
Westemville,  N.  Y. 
Monroe,  Wis. 
St.  Helens,  En^. 
Philadelphia,  Pa. 


(( 


Notting  Hill,  Eng. 
Galveston,  Tex. 
London,  Eng. 
Palatine,  111. 
Sacramento,  Cal. 
Philadelphia,  Pa. 
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APPENDIX. 


Candles  and  ApparaJtus* 

This  class  docs  not  include  the  making  of  wicks  or  the  prepara- 
tion of  the  fat  l)efore  moulding.  Most  of  the  Tory  early  patents  are 
for  dipped  candles,  as  also  Xos.  85  and  100.  However  the  larger 
part  of  this  class  are  moulding  machines.  The  following  contain 
Home  peculiarity  in  the  candle  itself,  in  shape  or  construction  :  Nos. 
44,  50,  52,  56,  79,  88,  92.  93,  9T,  98,  101,  107.  110,  111.  117, 
120,  122,  124,  129,  130,  133,  134, 135.  The  following  relate  to  the 
composition  employed:  Xos.  26,  77,  78,  104.  106,  108,  112.  No». 
99  and  102. are  wickless  candles;  Nos.  54,  80,  88,  and  84  paraffin 
candles,  and  Nos.  105,  123,  125,  and  131  are  polishing  machines; 
while  No.  89  is  a  maciiinc  for  ornamenting  caudles. 


No. 

Date. 

InTentor. 

Reiidence. 

1 

Ang.    6,  1790. 

J.  S.  Sampson, 

2 

June    2,  1794. 

R.  Roliotham, 

3 

Jan.   20,  1797. 

J.  S.  Sampson, 

4 

Mar.  22,  1798. 

S.  Bladen  burg, 

fi 

Jan.     6,  1809. 

S.  Stansbury, 

New  York,  N,  Y. 

6 

Jan.     6, 1809. 

W.  Miller, 

44 

7 

April   2,  1812. 

J.  Zwialer, 

Baltimore,  Md. 

8 

July     1,  1814. 

It 

New  York,  N.  Y. 

9 

Ang.    1,  1815. 

D.  M.  Randolph, 

Richmond,  Va. 

10 

Jan.   14,  1820. 

W.  W.  Swain, 

New  Bedford,  Mass. 

11 

Mar.  20,  1821. 

J.  A  born, 

Burlington  Co.,  N.  J 

12 

Sept.  29,  1821. 

F.' Fuller. 

New  York,  N.  Y. 

13 

Dec.     4,  1821. 

J.  M.  Tard, 

Trenton,  N.  J. 

14 

Mar.  11,  1820. 

W.  Day, 

Gardiner.  Me. 

15 

April    1,  1830. 

T.  M.  Scott, 

Falls  Township,  Pa 

IH 

May     4,  1831. 

T.  Uewitt, 

Philadelphia,  Fa. 

17 

Jane  13,  1831. 

t( 

(4 

18 

July  20,  1831. 

Dyer  &  Richmond, 

New  Bedford,  Masif. 

1J» 

May    19,  1832. 

J.  Al)orn, 

Trenton,  N.  J. 

20 

Dec.    10,  1833. 

P.  Farrell, 

New  York,  N.  Y. 

21 

Mar.     8,  1S30. 

J.  Dnnlap, 

New  Holland,  Pa. 

22 

130 

Mar.     3,  1837. 

Moore  and  Bower, 

Strasburgh,  Pa. 

23 

205 

July  11,  1837. 

J.  H.  Tuck, 

Nantucket,  Mass. 

24 

1,^24 

Oct.    31,  1840. 

J.  Kirkman, 

2.') 

2,-105 

Dec.   30,  1841. 

Gamble  and  Hill, 

Cincinnati,  0. 

2() 

2,000 

April  30,  1842. 

E.  Marsh, 

Alton,  III. 

27 

4,3S<) 

Feb.   20,  1840. 

J.  Drummond, 

New  York,  N.  Y. 

28 

5,130 

June     5,  1847. 

B.  F.  Shelabarger, 

Mifilintown,  Pa. 

29 

5,570 

May    10,  184S. 

J.  A.  and  A.  F.  Jones 

,  Lexiuji^ton,  Ky. 

30 

0,759 

Oct.      2,  1849. 

A.  L.  Brown, 

New  Haven,  Conn. 

31 

7,033 

Jan.   22,  1850. 

H.  Camp, 

Dunkirk,  N.  Y. 

82 

7,559 

Aug.  13,  1850. 

J.  (f.  Davis, 

Buffalo,  N.  Y. 

33 

8,007 

Dec.    23,  1851. 

W.  Humiston, 

Troy,  N.  Y. 

34 

9,090 

May      3,  1853. 

G.  Kendall, 

Providence,  R.  I. 

35 

10,331 

Dec.  20,  1853. 

D.  K.  and  M.  Bat- 
terijhall, 

Troy,  N.  Y. 

3() 

10,730 

•  April   4,  1854. 

W.  Humiston, 

(4 

37 

12,193 

Jan.     9,  1855. 

L.  C.  Ashley, 

44 

38 

12,492 

Mar.     0,  1855. 

J.  Stainthorp, 

Buffalo,  N.  Y. 

39 

13.334 

July  24,  1855. 

W.  Uuiuiston, 

Troy,  N.  Y. 

40 

13,973 

Dec.   25,  1855. 

L.  C.  Ashley, 

44 
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41 

14.376 

Hat.     4,  185S. 

V.  Sqnsna, 

New  Vork,  N.  Y. 

42 

14.l>«2 

April  15,  1656. 

J.  JonMi. 

Hri>.>klyii.  N.  V. 

43 

15,6l!g 

S«pt.    2,  1856. 

J.  Robingson, 

K,'w  Btiplilnii,  I'n. 

44 

15,821 

S«pt.  30.  1856. 

B.  D.  Saunders, 

Jiolliiliiya  Cove,  Va. 

45 

15,9(i8 

Oct.    28.  18S6. 

W.  C.  Childn, 

B.woD,  Ms.-s, 

46 

16,056 

Not.  11,  1856. 

A.  Hrngslenbrrg, 

Mu,s,-Biini-,  In. 

47 

18,211 

Deo.     9,  1856. 

C.  A.McPlietrldge, 

Pt.  UmU.  Mn. 

48 

16.754 

H*r.     3,  1857. 

B.  D.  Sanndera, 

Holli.lnv.^  (■nve,  Va. 

4fl 

16,381 

Oct.    13,  1857. 

M.  W.  Brown, 

BoffBlo.  N.  y. 

50 

21,706 

Oct.      6.  1858. 

J.  H.  Tatnm, 

New  York,  N.  Y. 

51 

21.882 

Oct.    26,  1858. 

Baltimore,  Md. 

S2 

22,592 

Jan.   11,1859. 

}'.  H.  Tatum, 

New  York,  N.  Y. 

53 

23,7:« 

Jan.  25.  1859. 

A.  Meniti, 

Clifton,  N.  V. 

54 

22.931 

Feb.      8,  1859. 

H.  Leonard, 

New  Bedrord,  Ma«>9. 

55 

34,960 

Aug.    2,  1859. 

G.  A.  Sianley, 

Cleveland,  0. 

5S 

25,227 

Aug.  23,  1859. 

S.  R.  Wer,len, 

57 

26,193 

Nov.  22,  1859. 

E.  C.  Leonard, 

New  Bedford,  Mass. 

58 

26,429 

Dm.   13,  18.'i9. 

Q.  Halroraon, 

Cambridg..,  Mass. 

59 

26,440 

Dec.   13,1859. 

Leonard  and  Ryder, 

BO 

26,763 

Jan.   10,  IBBO. 

H.  Halvorsnn, 

26,780 

Jan.   10,  1860. 

Campbell  Morflt, 

New  York,  N.  Y. 

e3 

26,7»7 

J..1.    10,  1860. 

G.  A.  Stanley, 

Cleveland,  0. 

l!3 

26,79S 

Jan.   10,  1880. 

M 

April    3,  1860. 

W.  Thomas, 

New  York,  N.Y. 

'i5 

27,995 

April  24,  I860. 

M.  Maaeey, 

Oleveland,  0. 

■itj 

28.209 

May     8,  I860. 

0.  A-Slauley, 

e7 

28,210 

H&r     S,  I860. 

<i3 

30.180 

Sept.  25,  1860. 

A.  Mencei, 

Clifton,  N.  Y. 

69 

29.416 

July  31,  1860. 

G.  A.  Stanley, 

Clevelaiiil,  O. 

70 

29,5M 

Ang.     7,  1860. 

V.  Mejr.«e. 

St.  Louis,  M... 

71 

29,729 

Aug.  21,  I860. 

J.  H.  Tatum, 

New  York.  N.  y. 

73 

30,605 

Nor.     6,  1860. 

T.  King, 

Troy,  N.  Y. 

"{ 

RuUsue  1 

l,J3lf 

Jan.  23,  1861. 

W.  Huuiiaton, 

H 

BeistiiiH  1 
1,132  f 

Jan.  22,1861. 

" 

35,359 

May  27,  1862. 

A.  Black, 

New  York,  N.Y. 

36,798 

Oct.    28.  lftU-2. 

0.  Roth, 

Cindunaii,  0. 

77 

45,160 

Nor.  22,  1C64. 

J.  L.  Klein, 

New  York,  N.  Y. 

78 

43,161 

Not.  22,  1864. 

79 

46,197 

Jan.   31,  1865. 

J.  L.  Field, 

Lambeth,  Eng. 

,'(l 

60,000 

Sept.  19,  1865. 

C.  Haxard, 

New  York,  N.  Y. 

"\ 

ReiKHDe  1 

2,108  f 

Nov.  14,  1865. 

Tr<.y,  N.  Y. 

-{ 

R«iBsii«  \ 
2,190  f 

Mar.     6,1866, 

83 

59,460 

Not.     6,1866. 

H.  Ryder, 

Now  Bejlford,  Mass. 

K4 

59,749 

Nov.  20,  1866. 

1^5 

60,718 

Jan.      1,1867. 

H.  Grambo, 

Pliiladelphia,  Pa. 

*■« 

72,019 

Vtx.   10,  1867. 

P.  R.  (iottstein, 

Houghtou,  Mkli. 

S7 

86,059 

Jan.    19,  1869. 

E.  Cowles. 

Hounalow.  Eng. 

88 

77,725 

May   12,  1868. 

J.  L.  Field, 

Ken  sing  Ion,  Kng. 

l!<9 

88.779 

April  13,  1869. 

Field  and  Nation, 

Lamlwtb.  Ki.i;. 

90 

97,749 

Drc.     7,  1868. 

H.  Burlh^game, 

Oarrattavilb',  N.  Y. 

ill 

101, b57 

April  12,  1870. 

P.  fi.  Gotlstulil, 

IlongbUm.  Mich. 

93 

103,388 

May    24,  1S70. 

F.  A.  Taber, 

Bmton,  MnHS. 

93 

n2,2l>6 

Prb.    28,  1871. 

T.  J.  Barron, 

Brooklyn,  N.  Y. 

fl4 

103,534 

May   24,  1870. 

Williams  and  Tabor 

,  Boaton,  Mass. 

aw 

appendix:. 

No: 

Dftte. 

InT6Btor. 

RMideaee. 

95 

113,117 

Mar.  28,  1871. 

J.  Walea, 

New  York,  N.  Y. 

96 

114,438 

May     2,  1871. 

C.  Harvard, 

(t 

97 

120,105 

Oct.    17,  1871. 

U.  Ryder, 

New  Bedford,  Man. 

98 

114,438 

May     2,  1871. 

C.  Havard, 

New  York,  N.  Y. 

99 

119,785 

Oct.    10,  1871. 

J.  A.  Peasei 

CatBkill,  N.  Y. 

100 

125,632 

April   9,  1872. 

J.  K.  Traaz, 

PitUbargh,  Pa. 

101 

138,380 

April  29,  1873. 

I.  Cole, 

Brooklyn.  N.  Y. 

102 

138,925 

May    13,1873. 

J.  A.  Pease, 

Boston,  Mans. 

103 

150,283 

April  28,  1874. 

C.  N.  Cadwallader, 

Philadelphia,  Pa. 

104 

172,423 

Jan.   18,  1876. 

P.  R.  Oottstein, 

Hoaghton,  Mich. 

105 

176,696 

April   4,  1876. 

C.  F.  Hall, 

St.  I^uis,  Mo. 

^^^\      7.777  f 

July     3. 1877. 

P.  R.  Qottstein, 

Honghton,  Mioh. 

107 

214,258 

April  15,  1879. 

F.  Magnire, 

Cambridge,  Mass. 

108 

241,810 

May    24,  1881. 

R.  F.  W.  Loper, 

Philadelphia,  Pa. 

109 

242,630 

Juue    7,1881. 

P.  R.  Gottstein, 

Houghton,  Mich. 

110 

243,272 

June  21,  1881. 

F.  M.  Joly, 

Paris,  France. 

111 

252,590 

Jan.   17,  1882. 

R.  F.  W.  Loper, 

Philadelphia,  Pa. 

112 

258,778 

May   30,  1882. 

J.  Llvesey  and 
D.  Kidd, 

London,  £ng. 

113 

268,888 

Dec.  12,1882. 

W.  H.  Haney, 

Cincinnati,  0. 

114 

269,664 

Dec.   26,  1882. 

(( 

(t 

115 

269,885 

Jan.     2,  1883. 

A.  A.  Royeau, 

Le  Mans,  France. 

116 

272,876 

F«b.   27,  1883. 

W.  H.  Haney, 

Cincinnati,  0. 

117 

276,602 

May     1,  1883. 

G.  H.  Kirk, 

Philadelphia,  Pa. 

118 

280,566 

July     3,  1883. 

J.  Brelivet, 

Enofiburg  Falls,  Vt. 

119 

282,113 

July  31,  1883. 

G.  P.  Vicken, 

Cincinnati,  O. 

120 

284,486 

Sept.    4,  1883. 

J.  B.  Rodman  and 
J.  D.  Bingham, 

Leavenworth,  Kan. 

121 

2M,785 

Sept.  11,  1883. 

C.  L.  Werk, 

Cincinnati,  0. 

122 

2!JS,488 

May    13,  1884. 

S.  Clarke, 

Childs  Hill  Works, 
Middlesex,  Eng. 

123 

301,328 

July     1,  1884. 

F.  Bauuier, 

Syracuse,  N.  Y. 

124 

3(>5,7H7 

Sept.  30,  1884. 

J.  Brelivet, 

Enosburg  Falls,  Vt. 

125 

301),  SS5 

Dec.    30,  1884. 

F.  F.  Schmitt, 

Chicago,  III. 

12J) 

310,^74 

Jan.    20,  1SS5. 

n.  L.  Brevoort, 

Brooklyn,  N.  Y. 

127 

314,347 

Mar.  24,  1885. 

G.  Koth, 

Cincinnati,  0. 

128 

319,156 

June    2,  1885. 

C.  L.  Werk, 

Westwood,  0. 

120 

323,058 

July  28,  1885. 

J.  B.  Mitchell,      • 

Portland,  Me. 

130 

329,536 

Nov.     3,  1885. 

S.  Clarke, 

Childs  Hill  Works, 
Middlesex,  Eng. 

131 

330,200 

Nov.  10,  1885. 

A.  F.  Baumer, 

Syracuse,  N.  Y. 

132 

333,013 

Dec.   22,  1885. 

L.  Homan, 

Cincinnati,  0. 

133 

343,567 

June  15,  1886. 

S.  Clarke, 

Childs  Hills  Works, 
Middlesex,  Eng. 

134 

345,272 

July  13,  1886. 

E.  L.  Brown, 

Chicago,  111. 

135 

370,562 

Sept.  27,  1887. 

F.  F.  Schmitt, 

i( 
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ACETIC  series  of  acids  occurring 
in  fats,  with  their  fomaulas,  27 
Acid  and    basic  soap^ji,   com{)arative 
characteristics  of,  71,  72 
soaps,   diffasion    of,    by   water, 
70,  71 
inability  to  form  emulsRons, 
72 
solutions,  normal,  199-201 
Acids,  free,  detection  of,  in  water,  214  ' 
Acrolein,    inconvertibility     of,     into 

elaldic  acid  by  nitrous  acid,  63 
Adamantine  candles,  625 
Admixtures  in  fats  and  oils,  tests  for, 

102-105  I 

Adulterations  with  colza  or  rape-seed 

oils,  testing  for,  94 
Alabaster  soap,  white,  formula  for, 

472 
Alcohol  and  alkaline  carbonates,  for- 
mula for  use  of,  in  fine  toilet 
soups,  470-472 
cetyl,  formula  of,  27 
in  a  soap,  determining  the  amount 
of,  546 
Alcoholic  potash  lye,  testing  of,  90 
8olu|jon  of  iodine  and  mcR'uric 
chloride  for  testing  fatty 
acids,  92 
of  iodine  and  mercuric  chlo- 
ride, preparation  of,  92 
Alcohols  of  the  fatty  group,  33-36 
Algiers,  soaps  of,  Leon  £)roux*s  ac- 
count of,  ]  8 
Alicante  soda,  varieties  of,  175 
Alkali    and   fat,   calculation    of   the 
quantities  of,  to  be  used,  290- 
298 
excess  of,  in  the  soap  paste,  test 

for,  301 
industry  in  the  United  States,  1 74 
non-causticizcd,  determination  of 

the  amount  of,  in  lyes,  24 1 
solutions,  normal,  199-201 


Alkali- 
table    showing    the    content    of 
effective,  in  lyes,  237-239 
Alkalies,  170-192 

and  alkaline  earths,  detection  of, 

in  water,  214 
designation  of  the  term,  1 70 
determination    of    the    ellective 

substance  in,  202-204 
in  a  soap,  determining  the  amount 

of,  544,  545 
strengthened,    by     lime,     early 
knowledge  of,  17 
Alkalimetry,    testing    of    soda    and 

potitsh  by,  194,  195 
Alkaline  carbonates  and  alcohol,  for- 
mula for  use  of,  in  toilet 
soaps,  470-472 
and  caustic  alkali  in  lyes,  to 
deter m me  the  correct  pro- 
fiortions  of,  241 
conversion  of,  into  alkaline 

hydrates,  170 
detection  of,  in  a  fat  or  oil, 
102 
hydrates,  conversion  of  alkaline 

carbonates  into,  1 70 
solutions,  normal,  constituents  of, 

205 
stearates,  solubility  of,  80 
Allspice,  oil  of,  536 
Almond-oil,  151,  152 

mean  saponification  number, 

91 
source  of  supply  of,  151 
specific  gravity  of,  151 
uses  of,  152 
shaving  cream,  522 
soap,  formula  for,  488 
Almonds,  oil  of   bitter,   preparation 

and  characteristics  of,  530,  531 
Alpine-flower  soap,  formula  for,  473, 

474 
Altar  candles,  wax,  making  of,  620 
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AltlioH  «OAp,  formula  for,  4  74 
Aluiu,  detection  of,  in  afnt  or  oil,  lOS 

soap,  527 
Alumina,  saponification  with,  46,  46 
Aluminium  soap,  decomposition  of, 
with  sulphuric  acid,  45,  46 
sulphate,  formation  of,  46 
Amandine,  523 
Ambeipns,  589 

soap,  formula  for,  51 6 
tincture  of,  540 
Ambrosial  shaving  creaM,  523 
Ammonia  process  of  direct  conversion 
of  soda  tVom  common  salt,  178, 
170 
Ammonium  stearate,  aqueous  solution 

of,  80 
Anaf>'sis,  chemical,  195 

manner  of  taking  samples  for, 

205-207 
of  soap.  Prof.  Leeds's  scheme  for, 

547-550 
soap,  541-550 
Andaquies-wax,  576 
Animal  charcoal,  bleaching  agent  for 

oihi,  81 
Apollo  candles,  596 
soap,  886,  387 
Apparatus  for  determining  the  melt- 
ing-points of  fats,  illustrated 
and  described,  85,  80 
for   dipping  candles,   illustrated 
and  describiHl,  583-587 
Apricot-oil,  mean  saponification  num- 
ber, 91 
Anibs,  use  of  the  soaps  of  Algiers  by 

the,  19 
Araehidie  aeid,  formula  of,  27 
Areometer,  Brix's,  88 

uy<»  of,  in  testing  lyes,  229-281 
Artifieial  grain-soap,  442,  443 

soda,  175-179 
Ashes,  lixiviation  of,  188 
Atomic  weights,  law  of,  194,  195 
Attar  of  roses,  586,  587 
Augmentation  of  curd  soaps,  339-341 
Augmenting  materials  for  paste-soap, 

857 
Autoclave,  I)e  ^lilly's,  illustrated  and 

described,  48-50 
Auxiliary  niw  nuiterials,  208-219 


B 


ALANAPHOllE-WAX,  570 
l^iinibuk  butter,  preparation  of,  ' 
137  I 


Barilla,  Spanish  and  British,  174, 17S 

•    use  of,  in  soap  making,  815 
Barium  hjrdrate,  use  of,  in  aaponifi- 
catioD  of  tallow  and  palm-oil, 
45 
salt,  characteristies  of,  82 
Barrel  or  soft-soaps,  4^8^68 
Bar-soaps,  452-468^ 
Base-soap,    half-grain    soaps    from, 

408-406 
Basic  and  acid   soaps,  compatative 
characteristics  of,  71,  72 
soap,  action  of  carbonic  acid  upon 
a  cold  aqueoos  solutimi,  72 
effect  of  carbonic  acid  upon 
solutions  of,  72 
soaps,  cold  aqueous  solutions  of, 
non-saponification  of,  71, 
72 
diffusion  of,  70 

by  water,  70,  71 
effect  of  heat  u|>on,  71 
yield  of  the  aqueous  solution 
of,  71 
Bassia^oil,  source  of,  137 
Basting  of  wax  candles,  kettle  for, 
illustrated  and  describiH],  618,  619 
Baum6  and  Twaddle,  table  of  com- 
parative degn*es  of,  230,  281 
Baum6*s  and  Twaddle's  aerometers, 
table   of   conqmrative   degrees  of, 
229-231 
Bitting  the  soap,  object  of,  319 
Becuiba  tallow,  142 
Beef  tallow,  109 
Beeswax,  bleaching  of,  569 

occurrence  and  characteristics  of, 
508,  569 
Beet-root  molasses,  potash  from  the 

carbonized  residue  of,  189,  190 
Behenic  acid,  formula  of,  27 
**Bclmontine,"  617 
Benzoin-soap,  formulas  for,  516,  517, 
525 
in  the  cold  way,  525 
Bergamot-oil,  531 

soap,  formula  for,  473 
Berthelot,  synthesis  of  fats  from  fatty 

acids  by,  26 
Bismarck  soap,  formula  for,  474 
Bitter- almond  soap,  473 

almonds,  oil  of,  530.  531 
Black  paradin  candles,  017,  618 

soap,  yield  of,  in  making  toilet- 
soap,  513,  514 
Blanquette,  175 
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BleAchin;;  cottonseed  and  linseed-oik, 
79,  80 
of  beeswax,  569 
of  fats  and  oils,  United  States 

patents  relatinjr  to,  633 
of  oils  and  fats,  7g-81 
of  palin-oil,  129-131 
witn  calcium  chloride,  80 
with  potassium  bichromate,  80 

permanganate,  80 
with  sulphurous  acid,  80,  81 
Bhie  color  ior  candles,  628 
Boiling  by  steam,  288-290 

by  tJie  direct  method,  formulas 
for,  397-406 
necessary  precautions 
in,  397 
of   half-grain   soap   in    general, 

406-414 
of  soup,  tests  of,  429,  430 
of  soaps,  286-290 
smooth     white     curd-soap    with 
tlie  use  of  direct  steam,  348- 
351 
Boiling  soaj),  advantages  of  the  direct 
method  of,  342,  343 
advantiiges   of   the   indirect 
methoil  of,  343,  344 
Bone  and  kitchen-fat,   meltin<;  tem- 
peratures   of,    during    distillation, 
62 
Bone-fat    and   palm-oil,    soap  from, 
323,  324 
bleaching  of,  122 
constitution  of,  121,  122 
meltingand  congealing  points 

of,  122 
production  of,  121,  122 
saponification       equivalent, 

122 
use  of,  in  the  fabrication  of 
soap,  122 
Borax-soap,  525 

Borchardt's  (l>r.)  herb-soap,  516 
Boudineuse   plodder,    illustrated  and 

described,  497-499 
Bougies,  parlor,  626 
transparent,  626 
Bouquet^soap,  formula  for,  474 
Bran-soap,  527 
Brcslau  si-ouring  soap,  528 
Brown  artificial  grain-soap,  445 
eaofle-soap,  fornnila  for,  474 
Windsor  soup,  formula  for,  476, 
477 
Bunsen's  photometer,  559 


Burette,    illustrated    and  described, 

196-198 
Burning  candle,  illustrated  and   de- 
scribed, 557,  558 
process  of  combustion  of,  in, 
554-558 
Butter  of  nutmeg,  141,  142 
Butyric  acid,  formula  of,  27 

CABYLES   of   Algiers,   soap  pre- 
pared bv  the,  1 8 
Caking  machine,  illustrated  and  de- 
scribed, 269-271 
Calabar-oil,  old,  131 
Calcined  soda,  alkalimetric  method  of 

testing,  193 
Calcining  the  crystalline  carbonate  of 
soda,  177 
the  crude  potash,  189 
Calcium  chloride,   bleaching  of  fats 
and  oils  with,  80 
disulphide,   oils   upon    which    it 
produces   permanent  and 
tnmsient  gohl  colors,  95 
preparation  of,  and  method 
of  using,  95 
sebate,  decomi)03ition  of,  41 
Cameline-oil,  soaps  from,  154 
source  and  use  of,  154 
specific  gravity  of,  154 
Camphor-soap,  formula  for,  488 
in  the  cold  wav,  525 
soaps,  525 
Candle- polishing  machines,  illustrated 

and  described,  622-625 
Candles,  first  use  of  stearic  acid  as  a 
material  for,  38 
history   of  the   manufacture   of, 

551-553 
maimfacture  of,  551-628 
preparation   from   a   mixture  of 
the  acids,  31 

repared  from  pure  acids,  31 
J.  S.  patents  for,  644-646 
Capitalistic  view  of  soap,  22 
Caproic  acid,  formula  of,  27 
Caprylic  acid,  formula  of,  27 
Caraway-oil,  531 
Carbol  glycerin-soap,  525 
Carbolic-soap,  525 
Carbon  bisulphide,  detection  of,  in  an 

extracted  oil,  108 
Carbonates  of  the  alkalies,  causticiz- 

ing  of,  222-224 
Carbonic  acid,  effect  of,  on  basic-soap 
solutions,  72 
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Carbonic  arid — 

cll'ect  produced  upon  a  cold 
aqueous  solution  of  basic- 
soap,  72 
testing  for,  in  water,  213 
Carbonization  of  lye,  177 
Carnauba-wax   and  ceresin,    melting 
j)oint  of  a  mixtun*  of,  575 
and  paraflin,   melting  point 

of  a  mixture  of,  575 
and    stearic     acid,    melting 
point  of  mixtures  of,  575 
occurrence,  preparation,  and 
characteristics  of,  575,  576 
Cassia-oil,  531,  532 
Castile-soap,  314-320 

(Spanish),  477 
Castor-oil,  behavior  of,  during  sapon- 
ification, 147,  148 
in  the  manufacture  of  soap, 

148 
iodine  degn»e  of,  147 
saponification       equivalent, 

147 
saponification  number,  91 
soap,  526 

congealing  of,  78 
source,     preparation,     and 

characteristics  of,  147 
specific  gravity  of,  14  7 
Caustic  alkali  and  alkaline  carbonate 
in  Ives,  to  deterniine  the  cor- 
rert  proportions  of,  241 
alkalies,  1 70 

lime,    table    of   content    of,    in 
milk  of  lime,  234 
yield  of  milk  of  lime  from, 

i)  O  Q 

lyes,  solubility  of  soap  in,  784 
potash,  192 

and  caustic  so<la  Ives,  table 
showing  the  percentage  of 
oxides  and  hvdroxides  in, 
with  the  corres[ionding 
specific  gravities  and  arer>- 
meter  degreeji  of  Banm^ 
and  Twaddle  at  59^  F., 
238,  239 
Caustic  soda,  181-184 

and  [)Ot4ish  lyes,  table  show- 
ing the  percentage  of  ox- 
ides and  hydroxides  in, 
with  corresponding  sptM'ific 
L'ravities  and  areometer 
degn'cs  of  Baume  and 
IVaddle,  238,  239 


{  Caustic  soda — 

determination  of  the  effec- 
tive substance  in,  208 
earliest  attempts  at   manu- 
facturing, 181,  182 
process    of    manufactaring, 

182-184 
process  of  testiDff,  193,  194 
pro|)ortionate  aUowance  (or 

fat,  220 
solution,  normal,  201 
value  of,  to  the  soap-boiler, 
22 
Cansticizing  soda  or  potash  solutioD 

of  unknown  strengtn,  236,  287 
Ceresin   and  carnauba-wax,   melting 
point  of  a  mixture  of,  575 
occurrence  and  characteristics  of, 
567,  568 
Cerophane-candles,  625 
Cerotic  acid,  formula  of,  27 
Cetyl  alcohol,  formula  of,  27 

melting  and   boiling  points, 
and  solubility  of,  34 
Ccylon-oil,  127 

Chateau,  color  reactions  of,  95-100 
Chemical  analysis,  1 95 

constitution  of  fats,  24-27 
law  of  atomic  weights,  194,  195 
of    combination   of    two   or 
more  bodies,  194,  195 
methods  of  examining  tats  and 
fat  oils,  89 
Che\TeuL  elucidation  of  fats  bv,  25 
important  services  rendered  by, 
to  the  art  of  soa|)-making,  21 
Chevreul's   theory  of  the   detergent 

properties  of  soap,  74 
Cliinese  tidlow,  preparation  and  gen- 
eral    characteristics     of', 
138-140 
results    from    combinations 

with  other  tallows,  139 
source  of,  138 
soap,  formula  for,  474 
wax,  571 

spetrific  gravity  and  melting 
point  of,  571 
Chipper,    automatic,    illustrated    and 
des<TilK«d,  492.  493 
power,  illustrated  and  described, 
491 
Chloride  of  zinc,  anhvdrous,  decora- 
position  of  a  neutral  fat  by,  38,  39 
Cholesteriu,  335 
formula  of,  27 
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Cholesterin — 

solubility,   polarization,  and  dis- 
tillation, 34 
specilic  gravity  and  melting  point 
of,  34 
Cinnamon-oil,  genuine,  532 
Citronella-oil,  532 
Citron-oil,  532 
Civet,  539 
Clark's  test  for  the  degree  of  hardness 

in  water,  210,  211 
Cleansing  of  elothes  in  Homer's  time, 

17 
Clear  boiling  of  the  soap,  302,  303 
Clinton's,  Jas.  H.,  patent  process  for 
extracting  glycerin  from  I'atty  sub- 
stances, 50-52 
Cloves,  oil  of,  532,  233 
Cochin- China  oil,  127 
Cocini<!-acid,  126 

Cocoa-butter,  elementary  composition 

of,  25 

source  and  characteristics  of, 

140,  141 

Cocoanut-oil,  action  of,  in  the  process 

of  saponification,  126,  127 

advantages    of,    in    making 

soap,  388,  389 
characteristics  of,  125,  126 
chief  constituents  of,  1 26 
commerciid  varieties  of,  127 
iodine  degree  of,  126 
occum»nce    and     source    of 

supply,  125-127 
principal  varieties  of,  416 
properties  of  soaps  from,  1 27 
refining  of,  417,  418 
saponification  equivalent  of, 

126 
saponification  of,  in  the  cold 

way,  127 
soap,  congealing  of,  73 
disa<Ivantages  of,  299 
for  toilet  purposes,  509, 

510 
with  a  viehl  of  300  to 
320  [KT  (!ent.  by  the 
warm    process,    469, 
470 
toilet-soap,  lyes  for,  509 

white,  formula  and 
proct'ss  of  mak- 
ing, 509,  510 
Cold-cream   soap,   formula  for,   473, 

515,  516 
Cold  press,  lye^  for  the,  419,  420 


Cold— 

pressing  of  the  soap  mass,  43 
process,  maimfacture  of  soiip  by, 
415-423 
Colophony,  164-169 

and    palm-oil,    soap  from,    324, 
325 
Color  reactions  of  Chateau,  95-100 
Coloring  of  candles,  628 
of  half-gnun  soaps,  406 
sot\  soap,  441 
toilet-soaps,  508 
Colza-oil,  iodine  de«^ree  of,  156 

saponification     e({uivalent, 
156 
number,  91 
source,    characteristics    and 

uses  of,  156 
specific  gravity  of,  156 
Commercial  oils,  non-sa[)onitiable  re- 
sidue found  in,  103 
soap,  constituents  and  prepara- 
tion of,  23 
Common  salt,  Leblanc's  discovery  of 

producing  soda  from,  21 
Composite  candles,  625 
Composition  candles,  626 
Compound  Helix  continuous  plodder, 
ilhistrated  and  described,  499,  50o 
Congcjiled  mass  from  soap  solutions, 

characteristics  of,  73 
Congealing  fatty  acids,  frame  for,  il- 
lustrated and  descrilHHl,  42,  43 
points  of  fats,  methods  of  deter- 
mining the,  87 
Contaminations  of  fats  and  oils,  te^ts 

for,  102-105 
Cooling  apparatus  for  stearic-acid  fac- 
tories,   illustrated    and    described, 
46-48 
Copper,  testing  for,  in  water,  213 
Copra,  saponification  of,  299 
Coprah-on,  127 

varieties  of,  1 25 
Corn-meal  soap,  527 
Cosmetic,  use  of  soap  as  a,   by  thf 

Oauls,  18 
Cotton-seed  and  linseed-oil,  bleaching 
of,  79,  80 
oil,  combinations  with  other 
oils  in  making  soaps, 
150,  151 
crude,    uses   of,  in   the 

United  States,  149 
process  of  refining,  148, 
149 


/ 
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Cotton-seed  oil — 

rt^finedf     characteristics 
of»  149 
iodine    degree    of, 

149 
saponification  e^iui- 

valent  of,  149 
use  of,  in  the  manu- 
facture  of  soap, 
150 
saponification    number, 

91 
saponification    of,    149, 

150 
source,  preparation  and 
characteristic?  of,  148 
spiHrific  gravity,  149 
white  soap  from,    347, 
348 
Cotton  stearin,  characteristics  of,  151 
Cow-tn*e  wax,  characteristics  of,  574 
Crace- Calvert's   method   of    treating 

oils,  99,  101 
Cnick lings  or  greaves,  1 1 0 
Ci*eams,  soap,  perfume  for,  621 
Creasote-soap,  527 
Cieme  d*Ambrosie,  522 
Croton-oil  soh[),  526 
(Vucifern?,  oils  from,  !Mailho*s  process 

of  tcstin«r,  94 
(.'rude    p;ilni-oiI    soap,    objectionable 

fVaturi'S  of,  321 
Crutch,     soaj),    ilhistratcd     and     de- 
scribed, 278 
Crutches,   remelting,    illustrated   and 

ilescribed,  4  79-483 
Crutehiug   machines,   illustrated   and 
described,  273-277 
of  soap,   precautions   to   be  ob- 
served in,  4 S3 
Crvolite,    pro<luction    of    soda   from, 

179 
Crystallized  so<la,  180,  181 
Cul)a-wax,  57G 

Cucumber-soap,  formula  for,  518 
Ciimiu-oil,  533 
Cunl-  or  grain- soaps,  300-355 

soap  from  lish-tallow,  335,  336 
from  tallow,  300-3O8 
mottled,  303 
old  (ierman,  3no_803 
Oranieuburg,  350-353 
white,  fornudas  tor,  349 

second  (luality,  351,  352 
soaps,  augmentation  of,  339-341 
neutral,  456-459 


Curd-soaps — 

prepared   with    potash  lye, 

superiority  of,  308 
upon  a  ]>recipitate  of  paste, 

841-355 
upon  sub-lye,  285,  300-341 
with  resin,  351,  352 
I  Cutaneous  diseases,  mixture  of  oil  and 
wood  ash  as  u  salve  for,  18 
Cutting  and  moulding  apparatus  eom- 
1  bined,  illustrated  and  described, 

611-614 
machine,     illustrated     and     de- 
scribed, 271,  272 
soap,    illustrated     and    dt>- 
scrilxMl,  500,  501 
soap,  United  States  patents  re- 
lating to,  635,  636. 


DARK  resin  curd-soop,  329,  380 
soap  with  small  rye-like  grain, 

formulas  for,  437 
yellow  soap  with  rice-like  grain, 
formulas  for,  437 
Decomposing    fats     by    su|KTheated 
water,   hints   of,  given    by  Appert 
and  Manicler  (1825-26),  5j3 
I )ecom partition  of  fat  by  su])erheatpd 
water,    Paven     ami    Wil- 
son's   apparatus    for,    (>3, 
C4 
Melsens's  process  for.  64 
Wright  and   Fouch/''s  appa- 
ratus for,  64 
of  fats  by  means  of  sup«Theatetl 
steam,  64-67 
condition  when    readilv   ef- 

fect«Kl,  53 
great   variation    in    facilities 

of,  52,  53 
I)e  Milly's  process.  54 
pro<hicts  obtained  from,  53, 

54 
United  States  patents  relat- 
ing to,  632,  633 
of    soap,   chemist's    opinions    in 

regard  to,  68 
of  the  fats  by  water,  63,  64 
Decorated  caudles,  626-628 
illustrated,  627 
varnish  for,  627 
Delapchier's   saponifying    a[»paratus, 

40,  41 
De  ^Milly's  auto^'lave,  ilhistratcd  and 
described,  48-50 


I 


Density  of  oil,  rule  for  ineusuring  the, 

83 
Deposited  curd-soap,  285 
Detergent,  first  mention  of  soap  us  a, 
19 
properties  of  soap,    theories   in 
regard  to,  74,  75 
Deterjr^nts  used  in  early  times,  1 7 

U.  S.  patents  for,  643 
Determination  of  alcohol  in  soap,  546 
of  alkalies  in  a  soup,  544,  545 
of  filling  agents  in  a  soap,  546, 

547 
of  glycerin  in  a  soap,  545,  546 
of  resin  contained  in  a  soap,  543, 

544 
of  the  content  of  fatty  acid,  542, 
543 
of  water  in  soap,  541,  542 
of  the  portion  of  the  soap  residue 

soluble  in  watfr,  547 
of  volatile  oils  in  a  soap,  546 
Detonating  salt,  217 
Development  of   the   soap   industry, 

little  known  re'rardinjr  it,  19 
Diagometer,  Koiissean,  88,  89 
Dialysis  of  soap  solutions,  69,  70 
])iaphane  candles,  625 
Diglyceride,  chemical  formula  of,  26 
Dika-oil,  source  and  characteristics  of, 

141 
Dipped  candles,  582-587 

apparatus  for  ecjualizing  the, 

illustrated  and  described, 

5S3-587 

hardening  the  tallow  for,  582 

process  of  making,  583,  584 

purifying  the  tallow  for,  582 

Dippers  and  l)uckets,  soap,  illustrated 

and  described,  278 
Direct  boiling,  advantages  of,  342,  343 
Dist<*arin,  formula  of,  27 
Distillati(m  of  fats,  38 

of  fatty  acids  over  an  open  tire,  56 
with  superheate<l  steam, 
56.  57 
of  the  fatty  acids,  56-65 
over  an  open  fire,  etlect  of,  on 
the  fatty  acids,  56 
Distilled  oleic 'arid.  151),  160 
Distilling  apparjitus,  Knab's,  for  fatty 
aci<ls,  illustrated  and  de- 
scribed, 57,  58 
Schattenbarh's,     for     fatty 
acids,   illustrated  and  de- 
scribed, 58,  59 


Distilling  appanttus — 

Tribouillet*s,  for  fatty  acids, 
illustrated  and  described, 
59-62 
Division  of  soaps,  285,  286 
Doeglic  acid,  formula  of,  31 
Dopp    and    Son*s   iron   soap-cutting 
frames,  illustrated  and  de- 
scribed, 265-268 
kettle  for  rendering  and  refin- 
ing toilet  soap,  illustrated 
and  described,  478,  4  79 
remelting  crutcher,  illustra- 
tedand described,  479-483 
steam  soap-press,  illustrated 

and  desiTibed,  505-507 
swing  toot-level  soap- press, 
illustrated  and  described, 
503-505 
l)ri[)pin2  of  cainlles,  mouhls  to  pre- 
vent, illustrated  and  described,  614, 
615 
Droux*s   apparatus  for  evaporating, 
310,  311 
saponifying  vessel  constructed  bv, 

41 
statement  of  the  present  soaps  of 
Algiers,  18 
Drying  oib,  24 


EAU   <le  cologne  transparent  gly- 
I     cerin-soap,  472 
Elaeomargaric  acid,  formula  of,  33 
Elaidin-soap,  fonnulas  for,  446-449 

soft  soap,  286 
Klaidin-test  for  oils,  89 
Klder-ilower  soap,  formula  for,  515 
Electrical  conductibility  of  oil  as   a 

test  for,  88,  89 
England,  soap  industry  of,  in  the  17th 
century,  19 
valuation  of  soda  in,  184-186 
En<;land's  restriction  ai^ainst  the  ex- 

portation  of  fuller's  earth,  18 
English   cold-water  soap,   Sinclair's, 
339 
mottled  soap,  365-367 
shaving  soap,  519,  520 
soap      monopolists,       privileges 
granted  in  1635,  19 
patent,   purcluise  of  the,  in 
1637,  19 
Star  Chamber,  soajvboilers  sum- 
moned lK»fore  the,  for  infring- 
ing the  royal  patent,  1633,  19 
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Erucic  acid,  formula  of,  SI 
EiH.hweg  Sonp  III  ,  285,  863-365 
Essence  of  mirbiims  531 
Evaj>oratcd  soap  solutions,  72 
Evaporation  of  soda,  177 

of  soft  soaps,  guide  for  the  soap- 
boiler, 440,  441 
of  the  lye,  188,  189 
of  the  soap,  test  of  a  sufficient,  481 
Evolution  of  light  by  the  candle,  553  - 

560 
Examination  of  fats  and  fat  oils,  82- 
108 


FABRICATION  of  soaps,  285-299 
Fat  and  alkali,  calculation  of  the 
<piantities  of,  to  be  used,  290- 
298         ^      ^ 
bone,  constitution  and  production 

of,  121,  122 
decomposing  of,  by  superheated 
water,  explosions  occurring  in, 
63,  64 
determining  the  amount  of  gly- 
cerin in  a,  106-108 
glue,  123 

horse,  characteristics  of,  1 20 
Nielsens' s  process  of  decompos- 
ing, 64 
neutral,  deoompa*;ition  of  a,   by 
anh}drous  chloride  of  zinc,  38, 
39 
non-s«ponified.    test    of,    in    the 

soap-pnste,  301 
oils,  ml u Iterations  with   cheaper 
oils,  ti'sts  for,  102 
detection  of  resin  and  min- 
eral oils  in,  102-105 
Thompson's  process   of  de- 
termining tlie   amount  of 
non-saponifiable     oil     in, 
102,  103 
or  oil  and  potassium  hydroxide, 
yield  of,  after  saponifica- 
tion, 296 
augmentjition    of,    after  sa- 
ponification   with    water, 
297 
Pay  en*  s  and  Wilson's  apparatus 
for  decomposition  of,  by  water, 
63,  64 
per  cent,  of,  in  boiling  soap  with 

water.glass,  408,  409 
sa[)onified  with   ]>otfuh   lye  and 
common  sak,  74 


Fat- 
table  of  quantities,  necessary  for 
saponincation  of  a  potash  lye, 
296 
the  quantity  of,  which  a  soda  Ive 
c£  Baum^'s  or  Twaddle's  de- 
grees requires  for  saponifica- 
tion, 294,  29£ 
wool,  123 

Wright  and  Fouch^'s  appaiatus 
for  decomposition  of,,  by  super- 
heated water,  64' 
Fats,  adulterations  of,  23,  24 

and  •  fat  oik,  ehemieal  methods 
for   examination    of, 
89 
examination  of,  82-108 
occurrence  and  manner 
of -obtaining  and  pur- 
ifying, 76-81 
purifying  and  refining, 

76-78 
testing,  by  glacial  acetic 
acid,  87,  88 
and  oils,  bleaching  of,  78-81 

of.  United  States  pat- 
ents n^lating  to,  633 
of   vegetable    origin,    125- 

169 
table  of  results  of  testing,  by 

glacial  acetic  acid,  8H 
tests  tor  Ibreign  admixtures, 
102-1  or. 
animal,  oi*cum*nce  of,  76 
application  of  the  term,  23 
changes  prochurcd  in,  by  exposure 

to  the  air,  24 
characteristics  of,  established  by 

Chevreul,  25 
chemical  constitution  of,  24-27 
common  properties  of,  23 
conditions  of  aksolutely  pure,  23 
constitution  of,  23-27 
contaminated,    process   of  treat- 
ment of,  53 
decomposition  of,  by  superheiited 
steam,  64-67 
water,    hints   of,    given 
by  Appert  and  Alani- 
cfer,  63 
of,  by  water  at  high  pressure 
and     increased    temjiera- 
ture,  63,  64 
of  the,  by  water,  63.  64 
of,  Uuited  States  patents  rc- 
kting  to,  632,  633 
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Fats,  decomposition — 

of,  with  little  acid,  apparatus 
illiistnitcd  and  described, 
54,  55 
detection  of  alkaline  carbonates 
in,  102 
of  nlum  in,  102 
of  resin  in,  105 
of  sulphuric  acid  in,  102 
deterniinution  of  the  congealing 

points  of,  87 
De  Milly's  process  for  decomposi- 
tion of,  54 
determining   the  kinds  of,   used 
in  the  preparation  of  a  soap, 
543 
distillation  of.  88 
divisions   ot*,  according   to  their 

consistency,  24 
fat   oils,    fatty  acids,    and   resin 
used  in  the  fabritration  of  soap, 
109-l(Jf) 
fluid  vegetable.  125 
for  saponification    by   the    cold 

process,  415-419 
from    slaughter-houses,    percen- 
tage yield  of  pro<luct  from  dis- 
tillation, Cd 
HUbl's  process  of  testing  by  the 
io4line  absorption  process,  91- 
94 
impure,  trejitment  of,  396,  397 
in  nature,  elements  combined  in, 

2G 
melting  points  of,  85,  86 

of,  appanitus  for  deter- 
mining,       illustrated 
and  described,  85.  86 
neutral,    decoinjmsition    of,    by 
sulphuric  acid,  38 
splitting  of,   by   water  at  a 
hii^h  temperature,  38 
of  animal  origin,  109-125 
oleic  acids  occurring  in,  31 
percentage  yield  and  uses  of  the 
brown   residue  distilled  from, 
63 
rendering  of,  United  States  pat- 
ents relating  to,  629-631 
sa|>ouification  e(iuivalents  in  the 
examination  of,  90,  91. 
of,  36-41 

at   a   tt?mperature    below 

the  boiling  point,  286 
by  high  pressure,  38 
by  means  of  lime,  39-45 


Fats,  saponiBcation  of — 

by     sulphuretted     alkalies, 

298,  299 
illustrated  by  chemical  for- 
mulas, 68,  69 
of  the,  with  sulphuric  acid 
and  subsequent  <listillation 
of  the  fatty  acids,  52-62 
table  of  the  elementary  composi- 
tion of  some  of  the,  25 
testing  of,  by  color  phenomena, 
94 
bv  other  chemical  reactions, 
'94-100 
Tilghman's  patent  process  for  de- 
composition   of,   by    super- 
heate<l  water,  63 
unequal  afHnity  for  water  in  soaps 

ot  various,  72,  73 
variation  in  the  elementary  com- 
position of,  25 
vegetable,  most  important  of  the 
solid,  125 
occum»nce  of,  76 
yield  of  products  of  distillation 
from,  63 
Fatty  acid,  determination  of  the  con- 
tents of,  in  soap,  542,  543 
acids,  actual,  characteristics  of,  28 
and  resins,  157-169 
distillation  of  the,  56-63 
exact  constituents  of,  deter- 
mined by  Chevreul,  21 
expulsion  of  water  from,  25 
frame  for  congealing,  illus- 
trated and  dnscribed,  42, 
43 
free,  Bareswil  process  to  pre- 
vent the  formation  of, 
78 
detection  of,  in  oils,  105 
four  groups  of,  27 
cfroup  divisions  of,  91 
influence  of,  on  soai)s,  73 
Knab's  continuously   work- 
ing    distilling    apparatus 
for,    illustrated    and    de- 
scribed, 57,  58 
melted,     purification     from 

lime,  41,  42 
obtained  by  warm  pressure, 

purification  of,  45 
prepared    by   saponification 
with    water  'and    siipiT- 
heated  steam,  superiority 
of,  65 
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Fatty  acids — 

saturated  and  non-saturated, 

91 
Schattenbach's  apparatus  for 
distilling,  illustrated  and 
described,  58,  59 
the  most  important,  26 
titrations  of,  33 
Tribouillet's  distilling  appa- 
ratus  for,  illustrated  and 
described,  59-62 
use  of,  in  fabricating  soap, 

157-159 
volatile,  27,  28 
oils,  commercial,  non-saponifiable 
residues   found   in,    103, 
104 
testing   of,   with   sulphuric 
acid,  89,  90 
substances,  variation  in  the  melt- 
ing points  of,  at  different  pe- 
riods in  their  distillation,  62 
Fennel  oil,  533 
Fig  soap,  435-437 

wax,  characteristics  of,  594 
Filled  bitter-almond  soaps,  473 
Fillin|(  agents  in  a  soap,  determining 
the  amount  of,  546,  547 
for  soaps  by  the  cold  process, 

420-422 
lye,  formulas  for,  450,  451 
matcriHis  for  soft  soap,  450 
of  soft  soaps,  449-451 
Finishing    ami    polisliing    the    soap 

cakes,  507 
Finkener's  process  of  determining  the 
amount  of  non-saponifiable  oil  in 
fatoiK  102-105 
Fish  oils  and  train  oils,  124,  125 

tallow,     curd-soap    from,     335, 
33H 
Fitting  of  soft  soaps,  groat  importance 
of  the  correct,  44 1 
of  the  soap,  importance  of,  481, 
432 
Plask   for  volumetric  analysis,  illus- 
/    trated,  195,  196 
>^'  Floating  soap,  528,  529 

Flux,    formation    of,    for    half-grain 

soaps,  388 
Fouche  and  Wright's  apparatus  for 
decomposing  fat  by  suporheated 
water,  G4 
Founders  of  the  soap  nmnufacture 
upon  a  practical  and  scientific  basis, 
21,  22 


FituBo  ibr  coiig6>iifig  ftttjr  aeM^ 

luitrated  ana  descnbed,  49,  4S 
Fnuaei,  m»  aotp  enttiniir,  illinteiited 
and  dMcribed,  26<^S68 
of  iron,  t'57-!l60 
of    wood,    illostnited    and   de- 
scribed, 255,  956 
soap,  955-960 
France,    special   direedoiit   fot  Iht 
manitfaetiire  of  soap  in,  90 
valoatiOD  of  soda  in,  194-188 
Frai^panm  8oap«  formula  for,  515 
Free  acids,  detection  of,  in  water, 
214 
alkali  in  a  soap,  recognition  of  a, 

545 
fatty  acids  in  oils,  detection  of, 
105 
Fremy's  acids,  formation  of,  52 
French  soap  monopoly  in  the  seven- 
teenth centur}',  19,  20 
system  of  making  toilet  soaps  or 
milled  soaps,  489,  490 
Fuller's  art,  due  to  Niciaa,  17 

earth,  ancient  use  of,  in  washing, 
17 
English   restriction    against 

its  exportation,  18 
found  in  England,  18 
fat,  162-164 

contaminations  of,  164 
distillin<r,  164 
recovenng  of,  1 62-1 64 
saponification  of,  413,  414 
soap  from,  332-334 
Fullers,  Roman,  their  importance,  1 7, 

18 
Fulling  soaps,  formulas  for,  438,  446, 

447 
ordinary,  453-456 


G ALAIN    butter,   preparation    of, 
187 
Galcnus,  mention  of  soap  as  a  deter- 
gent and  as  a  medicament,  19 
Gall  and  scouring  soaps,  527-529 
Gas,  illuminating,  oxygen  consumed 

by,  in  combustion,  558 
Gauls,  Pliny's  account  of  the  use  of 

soap  by  the,  1 8 
Gelatine  as  a  filling  agent,  450 
General  plans  of  soap  factories,  278- 

284 
Genoa,  soiip  industry  in,  1 9 
Geranium  oil,  533 
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German  soap  industry  in  the  early 
centurieti,  20 
soft  soap,  high  reputation  of,  20 
Germany,  valuation  of  soda  in,  1 84-1 86 
(letah  wax,  «!haracteristic8  of,  574 
Ginger  grass  oil,  '533 
Glacial   acetic  acid,  testing  oils  and 

fats  by,  87,  88 
Glass  soluble  in  water.  218,  219 
Glauber's  salt,  chemical  constituents 

of,  199,  200 
Glue-fat,  123 

in  soap,  test  for,  547 
Glycerin,  65-67 

ancient    and    modem,    chemical 

views  of,  26 
chemical  equation  of,  68 
chemically  pure,  process  of  ob- 
taining, and  charaicteristics  of, 
66,  67 
cold-cream  soap,  475 

formula  for,  473 
crude,  characteristics  of,  66 
determination  of,  in  a  fat,   106- 

108 
discovery  of,  by  Scheele,  1 779,  25 
euiplovment  of,  in  the  industries, 

67 
in  a  soap,  determining  the  amount 

in,  545,  546 
in  the  manufacture  of  soap,  67 
James  H.  Clinton's  patent  pro- 
cess for  extracting,  from  farty 
substances,  50-52 
jelly,  523 
process  for  recovering,  from  soap 

lyes,  312,  813 
process  of  obtaining,  in  stearin 

factories,  65,  66 
purification  of  crude,  66 
regaining,  by  osmose,  ap|>aratus 
for,  illustrated  and  described, 
310-312 
regaining,  from  the  aub-lve,  810- 

314 
soap,  eau  de  cologne  transparent, 
formula  for,  4  72 
liquid,  522,  523 
transparent,  formulafor,  4  72, 
473 
soaps,  470-473 
soft-soap,  432-435 
specific  gravity  and  characteris- 
tics of,  34 
tar,  extraction  of,  from  the  clari- 
fied fatty  acids,  56 
42       " 


Glycerides,  artificial,  preparation  of, 
26,  27 
components  of,  26 
the  most  important,  34,  35 
Gobby's  oleometer,  83 
Grain-  or  curd-soaps,  300-355 
preparation  and  use  of,  387 
preparatory  boiling  to,  410-413 
soap,  artificial,  442-445 
soaps,  formulas  for  various  con- 
ditions of,  437,  43H 
half,  875-414 

upon  a  precij)itate  of  paste, 
formulas  for,  461-463 
Grained  (natural)  soap,  286 
Great  Salt  I^ake,  future  value  of,  for 

salt  and  soda,  172,  173 
Gravimetric  analysis,  195 
Greaves  or  cracklings,  110 
Green  artificial  grain-soap,  444,  443 
color  for  candles,  628 
sulphur  olive-oil,  soap  from,  459, 
460 
Grinding  of  soap,  308 
Ground-nut  oil,  146,  147 


HAIR-DYE.  use  of  soap  as  a,  by 
the  Gauls,  18 
Half-grain  soap,  boiling  of,  in  gene- 
ral, 406-414 
by  the   direct   method, 

*  396-403 
formula  for,  376 
principal  defect  of,  396 
testing  the  boiling   of, 

378 
with  the  use  of  cocoa- 
nut-oil,  378-380 
soaps,  285,  286,  375-414 
by  the  indirect  method, 

375-396 
formation  of  flux  in,  388 
from  base  soap,  403-406 
j)rot!ess  of  boiling,  with 
the  use  of  talc  as  a 
filling  agent,  381 
test  of  their  being  fin- 
ished, 381 
palm  soap,  formulas  for,  and  pro- 
cess of  preparing,  510-514 
Haloids,  behavior  of  acids  towards,  91 
Hardness   in  water,  injurious  results 
from,  in  washing,  212 
of  water,  constituents  dependent 
upon,  211 
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HarclncBs  of  water — 

I988  of  80Hp  from,  212 
Hani' soaps,  S0(K-414 

yratur,  action  of,  c»i  soap,  209 
watcra,  simple  remedy  for,  212, 
213 
Heat,  expansion  of  oils  bv,  24 
Heavy  spar,  in  soap  residue,  547 
Heintz,  examination  of  fats  by,  26 
Heliotrope-soap,  formula  for,  515 
Hempseed-oil,  iodine  degree  of,  155 
saponification  equivalent  of, 

155 
soA'Soap  from,  485 
solubility  of,  155 
source  and  characteristics  of, 

155 
specific  gravity  of,  1 55 
Herb-soap,  Dr.  Borchardt'a,  516 
Horsey 's   patent  rotarr  soap-pumps, 

illustrated  and  described,  260-263 
Hircic  acid,  117 
History  of  the  manufacture  of  soap, 

17-22 
Honey-soap,  formula  for,  478,  488 
Horizontal  hydraulic  press,  illustrated 

and  described,  44,  45 
Horse- fat,  characteristics  of,  120. 

use  of,  in  soap-making,  120, 
121 
Houcbin*s  rnitching   machine,    illus- 
trated Mild  dtrscribed,  276-278 
power  cliipjH.'r,    illustrated    and 

desKTibed,  491 
soap   stamping-press,    illustrated 
and  describtnl,  502-504 
Hughes's  a])nHratus  for  decomposing 
fats,  illustrated  and  described, 
r)4,  55 
continuously  working  apparatus 
for  decomposing  fats,  illustrated 
and  dewTibed,  54,  55 
Hydraulic    plodder,    illustrated    and 
descnlMMl,  497,  498 
press,  horizontal,  illustrated  and 
deseribi'd,  44,  45 
Hydrochloric  acid,  use  of,  in  bleach- 
ing, 80 
Hypogacic  or  physetolcic  acid,  formula 
of,  31 


I 


LLOOPA-OIL,  source  of,  137 
Illuminating  materials,  compara- 
tive amount  of  light  given 
by,  560 


Illiiiiiiiuitiii|t— 

giIb,  belt  mean*  of  isfiniitt,  77f 

?8 
▼aloe  of  a  f«t,  teat  for,  MS,  559 
Impiire,fiiti,  trefttment  of,  396,.  397 
Incinenitioii  of  plantf  for  potuh,  187 
Incombustible  enda,  monkuiig  of  can- 
dles with,  illustnited  and  daaeribed, 
615,  61ft 
Indirect  boiling,  advantages  of,  349, 

»44 
Inftisorial  earth  in  soan  residoe,  547 
Inventors  of  soap,  Pliny's  and  £. 

Monde's  statements  of  the,  18 
Iodine  absorption  process  for  testing 
fats,  91-94 
combinations  with  non>saturated 
fattv  acids,  92 
with  oils,  table  of,  93 
soaps,  525,  526 
Irish  moss-soap,  527 
Iron,  detection  of,  in  water,  214 

soap  frame,  illustrated  and  de- 
scribed, 257-260 


JACKET  crutchin^  machine,  iUns- 
trati*d  and  described,  276 
Japan- wax,  detection  of,  in  wax,  571 
occurrence  and  characteris- 
tics of,  573,  574 
Jasmin,  oil  of,  538 
'  Jelly,  glycerin,  528 
I  Jevons's    theory    of    the    detergent 

powers  of  soap,  75 
!  Jonquille-soap,  formula  for,  517 


KAOLIN,  action  of,  in  recovering 
glycerin  from  soap  lyes,  313,  314 
Kettle  for  l)oiling  with  superheated 
steam,  illustrated  and  described, 
251-255 
for  rendering  and  refining  toilet 
soap,  illustrated  and  described, 
478,  479 
steam,  with  doubh*.  bottom,  illus- 
trated ami  des<.Tibed,  521 
heated,   with   a   mechanical 
motion  for  stirring,  illus- 
tnited and  described,  250, 
251 
Kettles,  soap,  243-255 

for  working  over  an  open 
fire,  illustratt^  and  de- 
scribed, 243-246 
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Kettles,  soap — 

heatinflr  by  steam,  246-255 
steam  heated,  illustrated  and  de- 
scribed, 247-250 
Kitchen  and  bone  fat,  melting  tem- 
peratures of,   during    distilla- 
tion, 62 
ofllal,    melting    points  of,   after- 
treatment  with    sulphuric 
acid  and  washing;,  56 
ordinary   melting   point   of, 
56 
Knab's  continuously  woHcinjg  distill- 
ing apparatus  for  fatty  acids,  illus- 
trate<l  and  des(Tibed,  57,  58 
Knnpp*s  experiment  with  soap  and 
cold  water,  67,  68 
theory  of  the   detergent  action 
of  soap,  75 
Koettstorfer's  method  of  testing  fats 
by  the  saponification  t^piivalents,  90 
Kruirs    soap-cutter,    illustrated    and 
described,  264-266 


LAKES,  salt,  in  the  United  States, 
172-174 
Lanolin,  123 
Lard,  119,  120 

adulterations  of,  119,  120 
constituents  of,  119 
elementary  composition  of,  25 
from  diseased  animals,  120 
ioiline  degree  of,  119 
oil,  characteristics  and   uses  of, 

119 
rendering  of,  119 
saponification  ecpiivalent,  119 
specific  gravity  of,  119 
use  of,  in  soai>-making,  120 
for  white  curd-soaps,  349 
Latroni,  171 

Laurie  acid,  crystallization  of,  28 
formula  of,  27 

specrific  gravity  and  melting 
point  of,  28 
and  myristic  acids,  melting  and 
congealing  points  of  mixtures 
of,  and  manner  of  congealing, 
596 
and    palmitic  acids,  the  melting 
point  of  mixtures  of  and  the 
manner  of  congealing,  598 
and    stearic   acids,  the    melting 
point  of  mixtures  of,  and  their 
manner  of  congealing,  598 


Laurie — 

m}'ristio,  and  palmitic  acids,  the 
melting  point  of  mixtures  of, 
and  their  manner  of  congeal- 
ing, 601 
I^aurin,    laurostearin,    characteristics 

of,  85 
Lau rot's  oil-balance,  84,  85 
Lavender-oil,  5S3,  534 
Lead  oleate,  characteristics  of,  32 
Leblanc,  death  of,  21 
Leblanc*s  disi'overy  of  producing  soda 
from  common  salt,  21 
method   of   manufacturing  soda 

from  common  salt,  176 
soila  patent,   and  ruinous  treat- 
ment by  the  Frendi  revolu- 
tionists, 21 
Leeds,    Albert   U-,   scheme   for  the 

analysis  of  soap,  547-550 
Lefi&bvre's  oleometer,  illustrated  and 

described,  84 
Lemon-soap,  formula  for,  515 
Lemons,  oil  of,  534 
l-icttuce-soap,  formula  for,  518 
IJght   by   the  caudle,   evolution  of, 

553-560 
Lily-soap,  formula  for,  516 
l>ime,  214-216 

burning,  214,  215 
caustic,  table   of  content  of,   in 
milk  of  lime,  234 
yield  of  milk  of  lime  from,  233 
detection  of,  in  water,  213 
early  Uvse  of,  to  strengthen  alka- 
lies, 17 
effect  of,  in  the  boiling,  440 
its  form  and  action   in  nature'^s 

organization,  214 
milk  of,  table  of  content  of,  caus- 
tic lime  in,  234 
particular  remarks  on  its  proper 

proportion,  430,  431 
preservation  of,  215,  216 
pure,  and  commercial,  character- 
istics of,  215 
purification  of  melted  fattv  acids 

from,  41,  42 
saponification  of  fat  by  means  of, 
39-45 
with  little,  48-52 
soap  **too  high  in**  poor  quality 

of,  440 
solubility  of,  215 
table  of  per  cent,  of,  in  causticiz- 
ing  potash,  236 
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Lime — 

vttlae  of,  in  soap  manufacture, 
216 
Lime*,  oil  of,  534,  535 
Limptte-oil,  584,  53^5 
Linoleic  acid,  formula  and  chanctai^ 

i8tic8  of,  S3 
Linseed-  and  cottonseed-oil,  bleaching 

of,  79,  80 
yield  of  soap  from,  434 
and  palm  kemeUoil  soaps,  153 
oil,  152-154 

bone  fat,  and  palm  kernel- 
oil  soaps,  1 54 
elementary  composition  of, 

25 
in  the  manufacture  of  redii- 

soap,  154 
iodine  de/grrce  of,  152 
potash-soaps  from,  1  bSf 
aaponification       equivalent, 

152 
saponification  of,  153,  428 
smooth  soft  soap  from,  427- 

431 
floda-^ps  from,  153 
soft  soap,  process  of  boiling, 

428,  429 
solubility  of,  152 
source,  cliaracteristics,  adul- 
terations, and  uses  of,  152 
Fpeclfie  gravity  of,  1 52 
tests  for  purity  of,  1 52 
use  of,  in  the  manufacture  of 

soajf),  152,  158 
utilizing  the  darfc  precipitate 
from  bleached,  434,  435 
Licpiid  glyeeriu-soap,  522,  528 
]«itmus,   test  for  alkalies,  acids,  and 

salts,  199,  200 
Liverpool-soap,  873 
Lixiviation  of  crude  soda,  177 

of  the  ashes,  187,  188 
Lock  wood  &  Kverett's  steam-render- 
ing a])paratus,  iHustnited  and  de- 
scribed, 114,  115 
London,    consumption    of   soap    in, 
212 
8oai)-boilers  in  1C37,  forced  pur- 
chases  imposed    upon,   before 
Iwing  allowed  to  carry  on  their 
trade,  19 
Lubricating  oils,  refining  of,  78 
Lye,  average,  calculating  the  strength 
of,  439  ^ 
carbonization  of,  177 


content  of  soda  and  potuli  iOf 
/«     nocor^ng  to  degree*  Banmf, 


for  manoiactnre  of,  by 
'  CIUM.'lVnnant  &  Co.,  234,  225 
dkadkantage  of  the  <:old  proce« 

of  praiMuring,  227,  228 
ftom  wood  aiMf,  prepantioD  of, 

keSd^lSitnited  and  described, 

prepantkn  of,  by  me  of  ateam, 
%5,  226 
of,  from  the  carbonates  of 
alkalies,  222-224 
potaib,  table  of  quantities  of  fat 
necessary  for   saponifica- 
tion, 295 
testing  a,  242 
strong  soda,  testing  of,  241 
sub  or  spent,  302 
tanks,  iHustnited  and  described. 
222,  223 
Lyes,  220-242 

for  soft  soap,  preparation  of,  433 
the  cold  process  of  saponifi- 
cation, 419,  420 
from    caustic    soda,   use    of,    in 

boiling,  406,  407 
im])ortancc  of,  for  soft  soaps,  424 
preparation  of,  220-229 

of,    from    caustic     alkalies, 

220-222 
of  the,  tor  natural  grain  sot^ 
soap,  436 
table  of  percentage  of  soda  and 
])Otash  in,  280,  23 1 
showing  the  content  of  effec- 
tive alkali  in,  237-289 
testing  the,  229 

to  determine  the  correct  propor- 
tions of  caustic  alkali  and  alka- 
line carbonate  in,  241 
twofold  importance  of,  220 


MACHINES  and  utensils  for  the 
manufacture  of  soap,  243-284 
'.  Madi-oil,  sounre  and  characteristics  of, 
155 
spi»cific  gravity  of,  155 
Magnesia,  detection  of,  in  water,  214 
Mahwa  butter,  characteristics  of,  137, 
188 
source  of,  137 
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Mailho  process  of  testing  oils  from 

the  iTiieifeni,  94 
Manufaoture  of  candles,  577-628 

of  soap  bv  the  cold  process,  415- 
423 
improvement  in  the,  due  to 
Leblanc' 8  splendid  proce.<»8 
for  producing  so<la  from 
common  salt,  21 
some  moflem  methods  of, 
298,  299 

Marbling  of  soaps  prepared  by  the  " 
cold  pro<;ess,  423  ! 

or  mottling  tallow  soap,  306-308 
Margaric  acid,  30 

and  myristic  acids,  the  melt- 
ing point  of  mixtures  of, 
and  their  manner  of  con- 
gealing, 599 
and  palmitic   acids,  the  melting 
point  of  mixtures  of,  and  their 
manniT  of  congealing,  599 
and   stearic    acids,    the    melting 
point  of  mixtures  of,  and  their 
manner  of  congealing,  600 
Marirann,  162 

manufacture  of,  116 
Marine-soap,  formula  for,  478 
Marjoram-oil,  535 

Marseilles-soap,     average    yield    of, 
from  olive-oil,  319 
coloring  of,  317 
divisions  of  the   process  in 

manufacturing,  3 1 6 
factories  in,  315 
from    olive-oil     fatty    acid, 

320 
industry  of,  in  the  ninth  cen- 
tury, 19 
per  cent,   of  fatty  acid  in, 

319 
preparation  of,  314-320 
table  of  analyses  of,  319 
vahie  of,  in  dyeing,  315 
varieties  of,  315,  316 
Marshmallow-soap,  formula  for,  474, 

514 
Mategcek,  E<hvar(l,  table  showing  the  ' 
vield   of   milk   of   lime   in   degrees 
l^aume  from  «*austi(*  lime,  233 
Materials  for  candles,  561-576 
Maunu'U^'s    process    of  testing   fatty  '■ 
oils  by  concentrated  sulphuric  acid, 
89.  90 
Medi<*ated  soaps,  formulas  for,   525- 
527 


Medicated — 

toilet-soaps,  shaving  creams, 

etc.,  manufacture  of,  469- 

529 

Medium  gniiu-soap,  formulas  for,  437 

Melanyl  candles,  625,  626 

Melsen*s  process  of  decomposing  fat, 

64 
Melting  points  of  fats,  85,  86 
Mercurial-soap,  527 
Mercuric  nitnite,  preparation  of,  98 
color   reactions  upon   oils 
by,  98,  99 
Milk   of  lime,    table   of   content   of 
caustic  lime  in,  234 
yield  of,  from  caustic  lime, 
233 
Milled  soaps,  formulas  for,  514-521 

or  toilet-soaps,  French  sys- 
tem of  making,  489,  490 
Millefleurs-soap,  formulas  for,  475,  517 
Mills,  soap,  illustrated  and  described, 

493-496 
Milly  candles,  38 

Milly's    patent   for  saponification   of 
fats  by  high  pressure,  38 
process  for  decomposition  of  fats, 
54 
Mineral  fats  and  oils,  composition  of, 
24,  25 
oils  and  mineral  fats  in  a  soap 
residue,  te^ts  for,  547 
and  resin-oil,  detection  of,  in 
fat  oils,  102-105 
wax,  or  ozakerite,  566-568 
Minor   implements   of    the   soajvfac- 
tory,     illustrated     and     described, 
278 
Mirbane,  oil  and  essence  of,  536 
Monoglyceride,  chemical  formula  of, 

26 
Mono  Lake,  estimate  of  salts,  173 
Monopolv   of   soap    manufacture    in 

England,  1622,  19 
Monostearin,  formula  of,  27 
Mordants  for  wicks,  compounds  for, 

578 
Morgan's   moulding  mac^hine  for  tal- 
low-candles,    illustrated     and     de- 
scribed, 591-594 
Motard's    combine<l     moulding     and 
(rutting   apparatus,    illustrated    and 
described,  611-614 
Mottled  curd-soap,  303 

soap,  Enjrlish,  365-367 
Moulded  candles,  587-595 
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Moulded  candlea— 

cutting  iipparatus  for,  illuB- 
trated  and  described,  580,' 
690 
machinery    for,     illustrated 
and  described,  589-594 
Moulding  an<l  cuttin);,  combined  ap- 
paratus,   illustrated   and    de- 
scribed, 611-614 
apparatus  for  stearin-candles,  il- 
lustrated and  described,  608, 
604 
candles,  American  method,  illus- 
trated and  described',  589 
by  hand,  illustrated  and  de- 
scribed, 588,  589 
temperature  of  the  fat  for, 
588 
machines  for  tallow-candles,  il- 
lustrated and  described,  589- 
594 
of  candles  to  avoid  dippin;;,  illus- 
trated ami  described,  614, 
615 
with  plaster-of- Paris  tips,  il- 
lustrated   and   described, 
615,  616 
Moulds,  candle,  to  affect  an  easy  re- 
moval   of   the    candles  from, 
iUnatrated  and  described,  609- 
611 
for  candles,  illuf^trnted  and  di»- 
wrribed,  587-595 
Mu8k,  580,  540 

so«p,  formula  for,  475 
Mutton-suet,  elementary  composition 
of,  25 
tnllow,  109 
Myrica-wux,  characteristics  of,  574, 

575 
Myristic  acid,  formula  of,  27 

and    luuric    acids,    meltiufj   and 
congealing  points  of  uiixfiires 
of,  and  manner  of  congealing, 
596 
and   margaric  acid,  the  melting 
point  of  mixtures  of,  and  their 
manner  of  congealing,  599 
and   palmitic  acids,  the   melting 
ana  congealing  |>oint8  of  mix- 
tures of,  and  the  manner  of 
congealing,  597 
and  stearic  acids,  the  melting  and 
congealing  points  of  mixture  of, 
and  their  manner  of  congealing, 
598 
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laiuric,  and   pahnttie  acidf,  the 
mrifting^  poiM  of  mnitoret  of, 
'     and  tMir  lauMr  of  eongeaW 
ing,  601 
'   palmitic,  and  itearie  acida,  the 
ndting  pmnt  of  mixtures  of, 
•  and'  dieh*  manner  of  coogeaU 
ing,  600  - 
Myrtltvtalloir,  cbaraeteritties  of,  574, 
575 


NAPHTH0L.80APS,  525 
Naples  shaving  cream,  522 
soft-soap,  478 
Narbonne  soda,  1 75 
Natrona  refined  saponifier,  45,  228 
Natural  grain-soap,'  boiling  of,  439- 

441 
with  stearin,  442 
^soaps,  468-466 

formuks  for,  and  me> 
thod  of  boiling,  46S« 
466 
materials  for,  463 
resnlt  of  a  chemical  ex- 
amination of,  463 
special  attention  reijui- 
site,  438 
soft-soap,  435-487 
lyes  for,  436 
soda,  171-175 

octuirrtfUfe  of,  171 
Neat's  foot-oil,  128,  124 
Neroli-  or  orange-flower  oil,  535 
Neutral  curd-soaps,  456-459 

soap  (nearly)  formula  for,  458, 

459 
soaps,  decomposition  of,  bv  wa- 
ter, 71 
non-saponification  of,  72 
Nicias,  author  of  the  fuller's  art,  17 
Niger-oil,  source  and  uses  of,  154 

spwific  gravity  of,  154 
Nitrobenzole,  531 
Nitrous  acid,  vapors  of,  oils  efferveso- 

ing  and  developing,  99-101 
Non-caustic  solution   of   crystallized 
soda,  substitute  for  caustic  lyt^  of 
soda-ash,    in    making    toilet-soap, 
513 
Non-4lrying  oils,  24 
Non-saponifiable  oil  in   a  fat,    pro- 
cess(»s  to  determim;  the  amount  of, 
102-105 
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Xon-saponifiod  alkali,  determtnalion 
of,  in  a  Hoap,  545 
fat,  determination  of,  543 
test    of,    in    the    soap- 
paste,  301 
Non-sat^mited  fatty  acid-*,  j^oups  con- 

tiiinin*;  the,  91 
io<line  combinations 
with,  91 
Non-vohitile  fatty  acids,  293 
Normal  acid  solutions,  199-201 
alkali  solutions,  199--201. 
caustic-soda  solution,  '201 
soaps,  299 
Nutmeg. oil,  535 


OATMEAL-SOAP,  527 
Ocubji-wax,  576 
Oil  and  woofl-ash,    mixture  of,  as  a 
salve  for  cutaneous  diseases,  18 
balance,  Fisher's,  83 
balances,  unreliable  results  from, 

84,  85 
bleached  with  lye,  precautions  in 

workinjr  with,  433 
fruits,    direct    saponification    of, 

299 
neat*s  foot,  123,  124 
of  bitter  almon<ls,  adulteration  of, 
and  tests  for,  530,531 
pn'paration  and  charac- 
teristics of,  530,  531 
of  cloves,  532,  533 
of  mace,  141,  142 
of  mirbane,  531 
of  nutnie«r,  141,  142 
or  fat  an<l  poUtssium  hydroxide, 
yield  of,  after  siiponifica- 
.tion,  296 
au<rmentation  of,  after  sa]>o- 
nification  with  water,  297 
content  of,  296 
soap,  477 

smooth,  formulas   for,   467, 
468 
Oils  and  fats,  bleachinir  of,  78-81 

United  States  patents 
relating?  to,  633 
of  vegetable  ori^n,  125-169 
tests  for  foreijjn  admixtures 
in,  102-105 
color  reactions  of  calcium  disuU 
phide  on,  95 
of  menniric  nitrate  on, 
98,  99 


Oils,  color  reactions — 

of  stannic  acid  upon,  96, 

97 
of  sulphuric  acid  upon, 

96 
of    syrupy    phosphoric 
acid  upon.  97,  98 
Grace- Calvert's  method  of  test- 

injT,  99-101 
detection  of  free  fattv  acids  in, 

105 
drvinjj  and  non-drvinjr,  24 
elatdic  test  for,  89 
expansion  of,  by  heat,  24 
for    illuminating   purfKises,    best 

means  of  refinin^r*  77,  78 
for  lubricating  purprwes,  n»tining 

of,  78 
from  cruciferte,  Mailho*s  process 

of  testinjr,  94 
group  divisions  of.  a<'conlin<;  to 
their  mean  siiponification  num- 
ber, 91 
importance   of   <letermining   the 

siiecific  gravities  of,  83 
io<line  combinations  with,  table 

of,  93 
sedimentary,  utilization  of,  157 
table  of  reactions  of,  by  Crace- 
Cal vert's  process,  99-101 
of    temperatures    of,     after 
treatment  bv  IVIaumen^'s 
process,  90 
testing  of,  for  adulterations  with 

colza-oil,  94 
viscosity  of,  83 
Old  German  cunl-soap,  300-303 
Oleate,  ])er  cent,  of  oxide  and  acid 

in,  297.  298 
Oleic  acid,  159-162 

characteristics  of,  31,  32 
contamination    of,    by   pro- 
ducts of  distillation,  62,  63 
elimination     of,     from     the 

soapy  mass,  43 
essential   difference   of,    ob- 
tained by  distillation  from 
that  obtained  from  saponi- 
fication, 62,  63 
from   stearin  factories,   per- 
centage yield  of  product 
from  distillation,  (i3 
manufacture^  of,  159-162 
most   advantageous    methoil 
of     freeing    stearic    :tci<l 
from,  48 
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Oleic  Hcid — 

obtained  by  saponification 
with  water  and  super- 
heated stt*am,  adaptability 
of,  for  soda  and  potash 
soaps,  65 
soaps,   action  of  air  upon, 

73 
solubility  of  the  salts  of,  82 
specific  gravity,  melting  and 

congealing  points  of,  31 
tests    for    determining     its 

saponifying  ability,  101 
use  of,  in  direct  boiling,  403 
uses  of,  162 
acids  occurring  in  fats,  31 
Olein,  augmentation  of,  after  saponi- 
fication with  water,  207 
characteristics  of,  35,  36 
chemical  equation  of,  69 
soap,  boiling  process.  467 

lyes  for,  466,  467 
soaps,  331,  332,  466,  467 

formulas  for,  458,  466,  467 
Oleomargarin,  116 
Oleometer,  Lei  ^byre's,  illustrated  and 

described,  84 
Oleometers,  83,  84 

Gobby's  and  J^ffeb^Te's,  88,  84 
standard  tt»rapcrature  of,  in  Eng- 
land and.  in  Europe,  83 
Olive-koniel  oil,  143 

saponification    number, 

91 
solubility  of,  144,  145 
oil,  142-145 

average  yield  of  soap  from, 

319 
curd-soap  (Marseilles),  314- 

320 
elementary  composition   of, 

25 
fatty  acid,  soap  from,  320 
for  soaj),  source  of  supply, 

315 
for  table  use,  143 
iodine  degree,  144 
preparation  of,  143 
piTre,  characteristics  of,  144 
residues,  percentage  vichl  of 
pro<luct,  from  distillation, 
63 
saponification  equivalent  of, 
144 
number,  91 
soaps,  formulas  for,  458-461 


OliTe 

specific  gravity  of,  144 
test  for  adulteratioo  of,  144 
Olivine,  6t8 

Omnibus-MMip,  fomrak  for,  475 
Orange  flower-oil,  585 

soap,  formula  for,  515 
Oranienbiii^  card-soap,  853-355 
On;anoleptio  methods  of  examiniiig 

fats  ana  fiit  (hIs,  88 
Otoba  butter,  148 
Ox-tallow,  elementaiy  compoeition  of, 

86 
Ozokerite,  constitQents  o£^  566,  567 
occurrence  of,  566 
or  mineral-wax,  566-568 


PALE    soap    with    small    rye-like 
grain,  formulas  for,  437 
yellow-soap  with  rice-like  grain, 
formulas  for,  437 
Palmitate,  per  cent,  of  oxide  and  acid 

in,  297,  298 
Palmitic  acid,  distillation  and  solu- 
bility of,  28 
formula  of,  27 
melting  point  and    specific 

gravity  of,  28 
salts  of,  28 
and    lauric    acids,    the    melting 
point  of  mixtun^s  of,  and  their 
manner  of  congealing,  598 
and  margaric  acids,  the  melting 
point  of  mixtun»8  of,  and  their 
manner  of  congealing,  599 
and   myristic  acids,  the  melting 
and  concealing  points  of  mix- 
tures of,  and  manuer  of  con- 
gealing, 597 
and    stearic    acids,    quantitative 
determination  of,  30 
table    of     behavior    of 

mixtiirt»8  of,  30,  31 
the  melting  and  congeal- 
ing points  of  mixtures 
of,  and  their  manner 
of  congealing.  597 
myristic,    and    lauric   acids,    the 
melting  point  of  mixtures 
of,  and   their   manner  of 
congealing,  601 
and  stearic  acids,  the  melt- 
ing points  of  mixtun^  of 
and  their  manner  of  con- 
gealing,  600 
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Palinitin  and  water,   yield  of,  af^cr 
decomposition,  296 
au<rmentation  of,  after  saponifica- 
tion with  water,  297 
chemical  eqnation  of,  68 
composition  of,  290 
soap,  325,  826 
ralm-kernel  oil,  134-137 

and    linseed-oil    soaps, 

153 
behavior  in   reganl    to 

saponification,  136 
chief    constituents     of, 

136 
iodine  de<nn»e  of,  136 
meltinjr  point  of,  136 
palm-oil,    and    resin- 

soiip,  327 
preparation  of,  134 
purification     of,     appa- 
ratus  for,    illustrated 
and    described,    134- 
136 
saponification      equiva- 
lent of,  136 
saponification  of,  136 
soap,  355 

con^realing  of,  73 
white    curd-soup   from, 
347 
Palm-oil,  adult<'ratioi)s  of,  and  tests 
for,  132,  133 
and  bone  fat,  soap  from,  323, 

324 
and  resin,   soap  from,   324, 

325 
and  tallow,  saponification  of, 
by  means  of  barium   hy- 
drate, 45 
bleaching  of,   by  agency  of 
heat  and  air,  130 
by  chemical  agents,  130, 
'  131 
boiling  of,  in  England,  321 
characteristics  and  yield  of, 

128,  321 
chief  constituents  of,  128 
commercial,      variation      in 

(piality  of,  131,  132 
cotton-seed   oil,    and    resin- 
soap,  327 
household  soap,  322,  323 
illumination   of   it»*  coloring 

substance,  128,  129 
iodine  degree  of,  128 
melting  point  of,  128 


Palm-oil,  melting — 

points   of,    afYer    treat- 
ment  with   sulphuric 
acid  and  washing,  56 
temm'niturt^  of,  during 
distillation,  62 
onlinarv   melting   point   of, 

56 
pen*entage  yield  of  product 

from  distillation,  63 
principal   places  of  produc- 
tion of,  128 
saponification  equivalent  of, 
128 
of,  128,  129,  183 
saponified     with     sulphuric 

acid,      fluid 
pro<iuct8  of, 
62 
solid   products 
of,  62 
sediment,  bleaching  of,  132 
extracting  the  oil  from, 
132 
soap  (curd),  320-322 

preparation  of,  320,  321 
soaps,  analyses  of,  322 
tjdlow,  and  n*sin-soap,  327 
use  of,  in  the  manufacture  of 
stearin,  134 
oils,  soaj)s  from,  V33 

table  of  jM'n'cntage  of  dirt, 
water,  and  neutral  fat  of, 
and  the  congealing  j>oint 
of  the  fatty  acids  obtained 
from  them,  131,  132 
soap  for  stotrk  soap,  509 
formula  for,  477,  478 
half,  formulas  and  process  of 
preparing,  510-514 
wax,    source,    prej)anition,    and 
characteristics  of,  576 
ParafTin  and  carnauba  wax,  melting 
point  of  a  mixture  of,  575 
candles,  616-618 

process  of  making,  617,  618 
sizes  of  wicks  for,  578 
chemical  attributes  of,  566 
different  melting  points  of,  617 
foundation  of  its  commercial  in- 
dustry, 561,  562 
history  of  its  discovery,  561 
industry  in  Scotland,  563,  564 
in  the   United   States,  564- 
566 
purification  of,  567 
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Paraffin — 

Sclijjiic's    specMfications    in     his 

patent,  .^Cl-dGa 
.  soap,  027 
Paris  trans|)iiront  shaving  soap,  519 
Parlor  bonjrji^s,  626 
Paste  soaps,  356-874 

charaot eristics  and  divisions 
ot;  866 


Pi ncy- tallow,  source  of,  188 

Pipette,  illustrated  and  described, 
196 

Plane,  soap,  illustratcKl  and  describeil, 
272-274 

Plated  eaiuHes,  process  of  manufac- 
turing, 595 

Pliny's  account  of  the  use  of  soap  by 
the  Gauls,  18 


forniidas  for,  with  a  yield  of  |  Plodder,  Boudineuse,  illustrated  and 


250  to  275  per  cent.,  357- 

manufacture  of,  with  a  large 

yield,  357 
materials    for    augmenting, 

857 
prt»paration  of  Ive  for,  228 
pnx'essof  manufacture,  357- 

861 
resin,  367-369 


described,  497-499 
compound  helix  continuous,  il- 
lustrated and   described,  499, 
500 
liydnudic,    illustrated    and     dc- 

' scribed,  497,  498 
soap,  hand-])Ower,  illustrated  and 
described,  496,  497 
j  Plodclcrs,    soap,    illustrated    and   de- 
scribed, 496-500 


with  a  yield  of  300  to  350  ,  Polishing  of  candles,  622-625 

per  cent.,  368-365      ■  Poppy-seed  oil,  elementary  coni]K>si- 
500   to   600   per  cent.,  I  '  tion  of,  25' 

869-873  .  source,     characteristics,* 

Patchouli-oil,  585,  586  !  and  uses  of,  156  1 

soap,  formula  for,  515  i  Portugal-oil,  535 

Patents  relating  to  so«ip  and  candles    Potash.  187-192 

issued  bv   the  'government  of  the  |  and   soda,    alkalimetric    test    of, 

United  States,  629-646  194,  195 

Payeii  and  Wilson,  apparatus  for  de-  '  content  of,  in  lye  acconlin^r 


ec>tiipa*4ition  of  fat  by  superheated 
wafer,  63,  64 
Peaniit-oil,  iodine  degree  of,  146 

saponification        equivalent, 
146  ' 

number,  91  ] 

source,    ehararteristics,    and 

uses  of,  146,  147 
specific  gravity  of,  146 
use  of',  ill  the  manufacture  of 
soaps,  146,  147 
*'  Pe<lcsis,"  75 
Pfrfiiniing  of   soaps,   oils   and   other 

materials  used  for,  530-540 
Permanent  hanlness  of  water,  211 
Peroxide  of  hvdrojjen  as  a  bleachinjj: 

agent  for  oils,  81 
Peruvian  balsam,  588,  539 
IVtrolciim-soap,  527 
Phenolphthalem,      i)n'paration     and 

characteristics  of,  88 
Photometres,   the  physical  law  upon 

which  tlu'V  an*  based,  559 
Physical    methods    of  examining  fats 

and  fat  oils,  82-89 
Pimento-oil,  586  1 


to  degrees  Baum^.  24 o 
determination    of  the   eWW- 
tive    substance    in,     2(»2- 
204 
solutions,  table  of  content  of, 

in  degrees,  Baume,  282 
table   of    pen-entage   of*,    in 

lyes,  280,  281 
testing  of,  198-2o7 
caustic,  lf>2 

crunnien'ial  varieties  of,  187 
cornrt  methwl  of  te^^ting.    198, 

194 
crude,  calcining  of,  189 

or  hnnp,  188 
examination    of,    by    vohnnefric 

analysis,  20^,  205 
from    pot:L<siimi    sulphate,     191, 

192 
from   the  carbonized    residue   of 

beet-root  molasses,  18;»,  19o 
from  wood  {u^^hes,  cx'cunvnce  and 

nianufact»in»  of,  187 
from  wr»ol-sweat,  190,  1  }U 
incineration   of    the    plants    for, 
187 
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Potiish— 

lye,    table   of  quantides   of   fat 
necesaarv   for    saponifica- 
tion witd,  295 
ti*8tin<;  a,  242 
or    soda    aoldtion   of    unknown 
strength,    to    caustieize,    286, 
237 
or  soft  8oa[)d,  286 
pen»entage  of  lime  to  causticize, 

234,  235 
rtMl  American,  189 
table  of  lime  per  cent,  in  causti- 

cizing,  236 
silicate  of,  218,  219 
8oa])s,  decomposition   of,  by  so- 
dium salts,  74 
dry,  absorption  of  water  from 

the  air,  73 
from  pure  linseed  oil,  153 
solutions,  treatment  of,  as  a  fill- 
ing agent,  421 
Potassium  bichromate,  bleaching  fats 
and  oils  with,  80,  81 
carbonate  to  prevent  viscidity  in 

soft  soap,  438 
chromute.  Watt's  process  for  re- 

gjiining,  80,  81 
hydroxide  and  oil  or  fat,  yield  of, 

after  saponification,  296 
oleate,  absorption  of  water  from 

the  air  by,  73 
permanganate  bleaching  fats  and 

oils  with,  80 
salt,  characteristics  of,  32 
stearate,  30 

absorption  of  water  from  the 

air  by,  73 
effects  proiluced  by  a  solu- 
tion of,  in  cold  water,  68 
sulphate,  potash  from,  191,  192 
PretMpitate  from  bleached  linseed  oil, 

434,  435 
Presses,    soap,    illustrated    and    de- 
scribed, 502-507 
Prime  white  curd-soap,  345-352 
Problems  to  be  determined  in  the  ex- 
amination of  fats,  82 
Pumice  soaps,  formulas  for,  474,  488 
Pumpkin-seed  oil,  sa[)onification  num- 
ber, 91 
Pumps,    soap,    illustrated     and    de- 

stTibed,  260-263 
Pure  soap,  yiehl  of,  in  making  toilet 

soap,  513,  514 
Purified  Cameroon  oils,  131 


Purifving  and  re6ning  fats  and  oils, 

76-78 
Purple  or  violet  color  for  candles,  628 


Q 


UANTITATIVE    determination 
of  fatty  acids,  105,  106 


RAPE  OHi,  elementarj'   composi- 
tion of,  25 
oxygen    consumed  ,  by,    in 

combustion,  558 
saponification  number,  91 
Rapolein,  158,  159 
Raw  materials,  auxiliary,  208-219 

used  in  the  manufactun*  of 
soap,  23-75 
Reactions  of  oils  according  to  Crace- 

Calvert,  table  of,  101 
Red  American  potash,  189 
color  for  candles,  628 
Refining  and  purifying  fats  and  oils, 
76-78 
of  smla,  178 
Regat,    Pierre,    patent    gninted    by 
Louis  XIV.  to  manufacture  soap, 
1666,  20 
Regat' s  proposition  to  make  soap  for 
Fn?nch  consumption  from  ex- 
clusively French  materials,  19, 
20 
soap  patent  annulled  in  1669,  20 
Remelting  cnitcher,    illustrated   and 
descriU'd,  479-483 
obtaining  best  results  in,  483,  484 
steam  pressure  best  adapted  for, 

483 
toilet  soaps  by,  477-489 
Rendering    of    fats,    Unite<l    States 

patents  relating  to,  629-631 
Rendering   of  tallow  by  addition   of 
chemical  agents,  111,  112 
by  direct  steam.  111,  112 
use  of  sulphuric  acid  in.  111 
tallow  by  steam,  114-1 16 

by  the   dry    process,  objec- 
tions to,  110 
Residue  of  bec^t-root   molasses,  con- 
stituents of,  190 
Residues   found   in  commeiH'ial  oils, 

103 
Resin,  164-169 

and  pjdm  oil,  soap  from,  324,  325' 
artificial  bleaching  of,  1(58,  169 
commercial  grades  of,  1  Hi)  ■ 
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Resin — 

cnnl-soap.  327-331 

(lark,  329,  330 
soaps,  326-331 

with,  351,  352. 
detection  of,  in  wax,  570,  571 
fats,  i\it  oils,  and  fatty  aeids  nsed 
in  tlie  fabrication  of  soap,  109- 
125 
grain  soaps,  fabrication  of,  1G5- 

1G8 
in  a  soap,  determining  the  amount 

of,  643,  544 
in  fats,  detection  of,  105 
oil  and  mineral  oils,  detection  of, 

in  fat  oils,  102-105 
paste  soaps,  367-369 
saponification  of,  165,  166 
soap,   American  method  of  pre- 
paring, 167 
combinations  of,  with  other 

soaps,  326,  327 
in  the  cold  wav,  168 
manufactured   with   the   as- 
sistance of  liiMced  oil,  154 
table  of  analvseai  of,  331 
transpart»nt,  373,  374 
solubility  of,  165 
source  and  pn*paration  of,    164, 

yield  of  soap  from,  4;U 
Kesins  aiul  tatty  acids,  1 57-1 69  ■ 
Riiinciaiillcat'id,  characteristics  of,  33 
llicinolei*'   acid,  s|)ecitic   gravity  and 

characteristics  of,  33 
Uock  salt,  analysis  of,  216,  217 
colors  of,  216 
th'colorizing  of,  216 
Roman  fullers,  importance  of  the,  17, 

IS 
Rose-leal*  soap,    extra    line,    formula 
for,  518 
shaviuix  eream,  522 
soap,  formula  for,  4  75 
Roscmarv  oil,  537 
l\ot;iry  soap  pump,  H«Tscy's  ])atcnt, 

illu>trate«l  and  des<'ribed,  260-263 
RotomliV  eonclusions  from  his  experi- 
ments. 70 
<*xperiments,  n"<ults  of,  ~0,  71 
to   <let<Tmine    the    action  of 
water  upon  soap,  without 
dialysis,  70.  71 
to  (li-termine  the  Ix-havior  of 
soaps  towards  water,  69- 
74 


Rotondi*8 — 

process  of  prepanng  a  pure  soap, 

69 
theory  of  the  detergent  proper- 
ties of  soap,  75 
Rousseau's  ^'diagometer,*'  88,  89 
Royan's   machine  to  effect   an  easy 
removal  of  the  candh*s  from   the 
moulds,  illustrated  and  described, 
609-611 
Rumford's  photometer,  559,  560 
Russian  saddle  soap,  338,  3S9 
Rutschman's  automatic  soap  clipper, 
illustrated  and  described,  492 
compound  helix  continuous  plod- 
der, 499,  500 
foot-power  soap  press,  ilhistrated 

and  descrilxKl,  502,  503 
soap    mill,    illustrated    and    de- 
scribed, 495,  496 
Rypophageu  soap,  522 


SALICOR,  175 
Salicyclic  soaps,  524 
Salt,  action  of,  on  an  a(|ueous  solution 
of  soap,  73 
common,  216-218 
dir<»ct   conversion   of  soda  from 

common,  1 78,  1 79 
first    production    of    soda    from 

common.  175,  176 
natural  oiM-un-ence  of,  in  nature, 

216 
refining  of,  218 
solubility  of,  21  7 
solutions,    insolubility    of    soda- 
soaps  in,  73 
specific  gravity  of,  217,  21 S 
Salting  out  the  soaj)- paste  obtained  by 
boiling  with  steam,  2S8,  289 
the  soap- paste,  301,  302 
Salts  of  nou- volatile  acids,  29,  30 

of    oleic    acid,    solubility    of",    in 

water.   32 
of  palmitic  acid,  28 
of  stearic  acid,  29 
Samples  t\»r  analysis,  manner  of  tak- 
ing, 205-20  7 
Sand-soap**,  formulas  for,  4H8 

to  determine  the  amount   of,    in 
a  fat  or  oil,  102 
Sapolite,  composition  and  use  of,  45i» 
Saponification    by  sulphuretted  alka- 
lies. 29S,  *299 
direct,  of  oil  fruits,  299 


INDEX.  669 

Saponification —  |  Savon — 

equivalent,  determination  of,  90,  |  hygi^nique,  formula  for,  517 

91  j  Savonettos,  523 

in  the  examination  of  fats,  '  Schattenbach's  apparatuH  for  distilling 
90,  91  fatty    acids,    illustrated     and     de- 

of  contaniinate<l  fats,  preliminary       scribed,  58,  59 

jirocess,  58  '  Sclieelc,  discoverer  of  glycerin,  25 

of  fats,  86-41  '  Schneider* a   apparatus   for   purifying 

at  a  temperature  below  the  j      jmlni-kemel  oil,  illustrated  and  de- 
boiling  ])oint,  286  I      scribed,  184-186 
by  high    pressure,  patented .  Scotland,   paraffin   industry   in,  568, 

by  Runge,  38  |      564 

by  means  of  lime,  39-45        '  Scouring  and  gall-soaps,  527,  528 
by  the  cold  procej«s,  415-419    Scrajw,  soap,  remarks  on  remelting  of, 
illustrated   by  chemical  for-  '      484 

mulas,  68,  69  '  Sebju'ic  acid  in  the  products  of  distil- 

neutral   eft'ect  of  oxygen  in        lation  of  fat,  68 
the,  25  '  ;  Sebaeylic  acid,  576 

with  potash  lye  and  common'  Sebate,  per  cent,  of  oxide  and  acid 
salt,   74  I      in,  297,  298 

of  lyes  for  the  cold  process,  419,    Sedimentary  oils,  utilization  of,  157 

420  1  Seligue's  specifications  in  his  patent 

of  the  fats  with  sulphuric  acid  '      for  distillation  of  bituminous  shale, 
an<l   subse([uent  distillation  of  |      561-563 
the  fattv  acids,  52-62  Sesame-oil.  154 

of  the  tallow,  test  of,  305  i  elementary  composition   of, 

test  of  i>erfect,  40  25 

time  recjuired  to  complete  it,  53  iodine  degree,  145 


vat,  illustrated  and  described,  89, 

40 
with  alumina,  45,  46 
with  lime,  closed  apparatus  for, 
40,  41 
effi'ct  of,  on  the  triglycerides, 
298 


saponification  number,  91 
saponification  of,  145,  146 

equivalent,  145 
source,    characteristics,    and 

uses  of,  145 
use  of,  in  the  manufacture  of 
soap,  145 

noxious  vapors  from,  40,  41  '  Shaving  cream,  522 
with  little  lime,  4H-52  '  creams,    toilet-soaj)s,    medicated 

with     water      and     superheated  soaps,    etc.,     manufacture    of, 

469-529 
soap   by   the  cold  process:,  518, 


steam,  advantages  of,  65 
Saponified  oleic  acid,  159-161 


Sassafnis-oil,  537,  538  |  •  519 

Saturated  fatty  acids,  group  including,  1  by  the  warm  metho<l,  519 

91  I  soaps,  formulas  for,  518-520 

Savona,  soaj>  industry  in,  19  ,  Shea  butter,  characteristics  of,  137 

►Savon  k   la  marechale,   formula  for,  ■  preparation  of,  137 

517  '  Shortening  soap,  agents  used,  388 

k  la  rose,  formula  for,  514  Silicate  of  potash,  218,  219 

k  la  violettc  de  Parone,  517  of  so<la,  218,  219 

formula  for,  514,  515,  Silver-soap,  286 
au  bouquet,  formula  for,  516         •  Sinclair's  soap,  preparation  of,  339 
aux   lleurs  d' Italic,  formula  for,    Sii)hon  for  drawing  off  th(»  lye,  illus- 
514  !      tnited  and  described,  226,  227 


de  Crin)6e,  formula  for,  514 
(h;  guemauve,  formtda  tor,  514 
de  palme,  formula  for.  514 
de  riz,  formula  for,  516 


Slabbing  and  barring  machine,  illus- 
tnit4?d  and  described,  208,  269 
machine,     illustmted     and     de- 
scribed, 270,  271 
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Smooth    curd-soaps,   fabrication    of, 

341 
with  resin,  351,  352 
€la1«lin-so(ip,   formulas  for,   447- 

449 
oil-soHp,  4C7,  468 
soft  soap  from   linseed-oH,  427- 

431 
soaps,  colorinjr  of,  370 

formula     for,    with    water- 
glass,  371 
for,  with  talc  and  water- 
ghisfl  filling,  371,  372 
marbling  of,  by  the  forma- 
ti(m  of  a  flux,  372,  373 
transparent  softt  soap,  425-427 
anulvsis,  541-550 

Is,*  523 
lilting,  objix^t  of,  319 
boiling,  object  to  be  attjiined  by, 

341 
bucket  and   dippers,   illustrated 

and  described,  278 
cakes,  finishing  and  polishing  the, 

507 
c/i*ams,  perfume  for,  521 
\<Turehinir  machine,  illustrated  and 
<^/^des(!ribed,  275-277 

cutter,    Kruirs,    illustrated    and 

(hscribed,  263-266 
cutting  by  hand,  illustrated  and 
difscribed,  263,  264 
frames,  iron,  with  adjustabh^ 
wires,  ilhistnited   and  <le- 
scribed,  265-268 
ninciiine,  illustrated  and  de- 
scnbed,  263-268,  500,  501 
United   States  patents  rela- 
ting to,  6:^5,  636 
factories,  general  j)lan8  of,    278- 

2.S4 
f'a<*t<)ry,   with   the  use  of  steam, 
general    f)lan  of   a,    illus- 
trated and  described,  280, 
281 
with  the  use  of  superheated 
steam,  ground  plan  of,  il- 
lustrated   and    described, 
2Hl,  282 
working  with  an  oj)en  fire, 
general    plan    of  a,   illus- 
trated and  described,  278- 
280 
frames,  255-260 
from  palm  oil  and  bone  fat,  323, 

;rji 


Soap — 

from  palm  oil  and  resin  or  colo- 

nhony,  324,  325 
mills,  illustrated  and  described, 

493-496 
modem  methods  of  manufacture, 

298        ^ 
paste  obtained  by  steam  boiling, 
saltinc  out  the,  288,  289 
testing  the  saponification  of, 
301 
planes,  illustrated  and  described, 

272-274 
plo<lders,     illustrated     and     de- 
scribed, 496-500 
press,  foot  power,  illustrated  and 
described,  502,  503 
hand,    illustrated    and    de- 
scribed, 502 
steam,    illnstrated    and    de- 
scribed, 505-507 
presses,  illustrated  and  described, 

502-507 
pumps,  illustrated  and  described, 

260-263 
residue,  determining  the  soluble 

])ortion  of,  547 
scraps,  remarks  on  the  melting 

of,  484 
scum,  yield  of,  in  making  toilet 

soap«  513,  514 
stamping    press,    with    box    and 
dies,  illustrated  and  described, 
502,  503 
stripper    or    clipper,    illustrated 

and  described,  490,  491 
Unitetl  States  imtents  relating  to, 
63:U(;43 
Soaps,    de<'omposition     of,    <'hemists 
opinions  in  regard  to,  68 
for  the   textile   industrit*!*,  452- 

468 
of  commerce,  genend  components 
an<l  characteristics  of,  67 
Soda,  171-186 

adnltenitions,  and  test  for,  181 
and  potash,  alkalimetric  test  of, 
194,  195 
content  of,  in  lye,  accortling 

to  degrees  Baum^,  24 o 
determination  of  tbts  efl'ec- 
tive  substance  in,  202-204 
solutions,  table  of  cont4*iit  of, 

per  degrees  Baum4,  232 
table   of   pen?entage    of,    in 
lyes,  230,  231 
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^-    •■ 

ti^tiiij:  of.  ]U:\-*i^7  liv«!r"xitK'  i»u«]  .-•?':'*mii.  yl«  Id  ol", 

iiiid  wat«TL:lH>>  jis  a  lilliii"  ai;i  iit.  Hfr»T  >ji]>-  inii>-:i;i"ii,  .£iu', 

;iM'--;»So  oiM^iiin'al  i.\jiJ!ili«.»;i  of,  |I8 

m.<!  iv.Kxl  asIk's,  t.arlv  um'  of,  as  ojcutt*.  <h;ii:i<.'f»Tistl<*';  r-f,  ,')-i 

ih'U^r'ifn*'*.  17  rlit  lulral  r<j'int.i<ni  of,  f;:i 

ai'*i{»L'inl,  ii'»-17f»  oxide,    "'iiiiiaiafivi'  ud>ii*  of  the 

varloiiatr  Df,  raliiiiiiiir  tbr,  177  actual   p«r  «t'iit-..  .Krord. 

fau-lii-,  l«l-  l^<4                                ;  in«r   to    Hn^ii.^ii.    Jri'Uj'h. 

o(inini(  iK'rtnont  nf  it-  inMnii-  and  (irnnan  d»  ■^•••m-s,  1»<J 

facliiro,  1M,  18*J  j»i'n'«*i'.t.i»r(.'  «it",  t«.'Ji!:iI  iii  thi* 

iiii|iortJi»ic^'   <j1,  ti»   tin*  svaj)  rr-^iiliu-*    of    tli  *    dillusrcl 

lioiltT,  ;i2  and       UDii-jliiru-.  d      >oap 

])nK-4->"     of     iiiaituf;JLlai"inj5,  tliiids,  ♦;*».  <U 

l.S'J-Ml  stoar:»tt',  :;»• 

]M(H'»  v'- of  ti's< in*;,  !:!.*»  al'Sorj»:ion  i»«'    v  li*-:    'nv,   o!i 

«i>iniiH'n*ial  valuation  f>!',  1S4-  I>^»;  cx].  kihv  to  tiii-   :>»•.  7.i 

crudi',  lixiviatjoii  ot".   177  t'lu'Min-ai  tMHiaJjfuj  *if.  "IS 

crx'-talllz'.Ml,  lJ:<0.  ISI  ?^':»fr  ><>ai»,  cci-  rip;;  aiitl  ni-rl-.uiint!  c-f, 

do|l:»^i1s  <»f.  in  the  I'niti'd  Statr.-,  4  n 

1 7 1  ll(»^;l•••ipri•.•rl  •»{'.  4.4 

dlrtt't  conviiMfiii  of,   fr(»in  c.»;n-  fdlii'ir  niai'Tial- t...i .  4"»" 

inon  suit,  17s.  r.J.»  from  iKMnp-sei'd  '.;i.    ;:'/ 

evaporation  ol'.  177  from  lit.>»'rd  ol-.    ':'. -J.MI 

from  i.'rv oil! r,  1  7i»  from  naiu nil  yn;  >..   '..»-t.'i7 

iin|H'iianr«;  of.  ii,  s«';j)  manntj,-  hij}    r- jiutat'oi*  oi   <i\:M.ai;, 

tM>'»-,   A'.iJ  -'•► 

i:il<«-  in  til.'  UnitiMJ  S;;Jt«'.-..  17-"^,  Naplr^j.  47« 

1  ■  \  of  a  M'.v  lii'ht  «'!.!  ..    ..i  o'ii- 

]\i'.    tald«-    ot'    <|i.iantitii;'<    of  ft  tain.   J;i:?,  4,*;.: 

i5t"-.>-:»rv    for    >aponifiL-a- •  priinijul  in:.l<'i'    '       ^  'J  for, 

tion  V  ith.  ±^4  4:M 

k-.'>tiii/ :i  '.frorjjr.  ?4!                 ,  'Ui*.  ;rii  tran^p.'O' .  i.  rJ'>-i'21 

v,on-"ai'-tir    >"ii!iinn    mI     rj-v.-tnl-  .'foilnif  f»f,  4-ii.   J  *  _' 

''/.♦.',  •iiUant;o/«'Oi;'.  m-h'  t^t,  in  to    io'r.asc    the     <  •«»;  '    .iimI 

ni.i>'':  ^"  toilet  -(•Mp>,  oa"!  h-finTitiLi  «^/".    t'.   ■ 

M'l  »jj  fr'c    ot",  ill   K: trope,  .17^  wMite,  -M  ■• 

..»v    po:i:l*   -Join.'.-in    .4'  unknown  with  a   inuflicr  '  ■' ;»  ..■.  I    I'ls- 

.N|n'ii.:t--..  ::M-i?j-iir':/e.  .'.Sh,  v';;  ti--'.   14;*»-4i:> 

pi-n-'.-iira'j*-  -'f  hnie  to  <  a.istii-I/e,  -caps.  -I'iJ-fil 

V'M     -■;.'»              .                                 '  fillin;.'  of.    14 'I. .-t    : 

ptj|iii>,  •>«.j','l>  of  viodj-  fiom,   i  74    '  1«uj|- v.'.ri.'tii's  ..r.    ■    :> 

i>ri  iUietii'U '»f, 'nni  •  <.!nino'i  .«*alt,  ,  <:»f  al!  kird>   fai  ^     .tirm  »4*, 

i:  .,  '.  7»;                      •  4;ij 

]»»■•  d'!<'t-oj.  i\f.  rr-'in  "m  nnoii  .^dt,  >>"i'f  toilet  •i'-.ip-.  .>2<.'  .">*J.'I 

«ii-"-'.v«  ^;il  i"\    Lt.'hiaiie,  21          ■  SoImt  ^tearia,   II!) 

••!:r.in;i  '  f,  1  7**  So\i*\   f;  l«<,  «jjen»*r;'l  e«T  .'i:    .',     ui\  23, 

-ill. •;»:.'  of.  i?l  s,  'Jlw  24 

■>o:'j»-.5  iVnm  'le-iecil  oil.   l.'''»  \«:retaM"  fli>,    ^ '?.' 

i; 'ji-r.  ( tfei»  of  :sir  :i  jMin.   7."  S»>hil)le  ;::.»>>.  :;".  >,  •il" 

-r'-ip    isdlf-w.  aGl--*»'''-S  spi  •  Jiic  jrr::\it}  **>'.   ']'> 

ta)>.«   of  liin:  t»ifr  i**Mii.  in  ea«i-ri-  S,>!uti -n     uf  soap    l?('i'   .•:i'.>'  dialvsis 

/.'    ii.,,    •>  ;•;  ti'."   i.it    7i- 

V  ;;»*ai!e.  175  !lSclva;*N  pnK"'"*  ot'  liin  "■  I'onversi' !i 

t^.i-liMii    •.■ln<ii.k'    .solutions.    laMi-    of:  of  Mida    Irom    eit'.hm':      r.ili,    1 7S, 

'•'l 'cilic  j;T.ivit\  of,  21.--  17 'J 


.  .\ 
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^72  ivDCX. 

f*jM'(  ifi;  <jra»!?y  i,f  oil.  ol*'nnirrcrri  for  St*'anr — 

'^  tn 'ninin".  ^'.i.  8  i  nnrl   mvri'-tir   a«M«'-.    f)i.     '• 

Si  »  111  1^1     '.\'-2  )i>i<l  »*i>ii"' .ill»i-     i<«iiiJ-  'it" 

III niNiit!^  lit.  «;h:  ar)«l  ji.'ilruitii-   :i.i'l^.   <it  :;-'ri'..'    ■ 

*izi'^  ot"  \»i'»;-  f-ir.  •.')7s  tl«'t.-»  inin:4;;  /r>  .w". 

•  •*ruiiji-ii  ".:••.(••'■.  i»iii"Miiini  :(Tnl  cltii-  lal>li       *i      b"?.a\i  i. 

.'•.I'-t^'ri^il's  r-f.  ;,,*j    ."i7::  mix tur"*.  tit*.  :*,**.  : 

jn'ii.fliml  -'•tr'T '•!'.   "i.'-J  tlw     nn!liiiix    Jii'-' 

S:i!:mir'i:  «'t'  tin-  ■'•»::|i.  .i'.»l  ^."i'  :._'  p'Mi,'.*  ■■■ 

^:.'ii:*:i:'f  oJ*  t'jits  I»v  v'at<*i    ;iJ    a  Ii'.lIi  '.•mi-.     *.:.     .!.*} 

•  i-iiMiiTaton*.  :iS  ri.ijM.t;  •«;'.•»•.  ^i ;, 
Si;Mn|Mi  j-j>n'>s,  >.c»;i'.  ill-j'tiatMl   ami  ."'.i." 

•  l4'<«  r!'>*''^  .■>'!•_'- ."•'•  1  jKilmlfic.    .ti.i     ';.     ••  ■    .r  i 
*^la!i«l::i'l   .--'^'ji    .-oliU'ini,    ;»t'^«u-atlf>n  im  I«ir.;f   jx- nl    it     i^jv  .:- 

of,  *.'1«'  ati«l    tht-ir   :i;-"!?'    r    ■'    •'■-ip. 

SMiHiii"  <'hl»'vi<]«',  t'uhtv  rrrutions  htmhi  iii«:.  «•."- 

oils  \i\,  !m;.  !»7  Sti-arin   aii'l   »ioiliiiui.    yi^  i-i    ■:?"    .:;■ 

•Slistin  li.iilinjr  fi'  fat,  ^^iH-V'Hi                 '  saj)or.'Ti.  ai:on.  'J--. 

jack*'    r«  »i^i*l*«»r,    iilti^lraltMl    ami  aiiLnuint:»:l«)i)  f  •'.  ;'.:r»- •  -  .y-.;,  ; 

. 'i •.>(■!■» h« -I I.  •Is."/.   JSi;  tioi.  witii  \vj:i'  :*.  v:»7 

IvMtli-  win.  il'Mil,!*'   l.r>;:'>m.  ill'is- '  r.-.- :hH"s.  '•'.»i:.-«;i ... 

tr!t('«l  aiuJ 'Ji-Ji'illnMJ,  r>*J!  la'havir.;-    f)i     •.     -i.'..*. 

>na|>-j>n'ss,     iliiistr:  umI     aiiti     Mir-  .-ti-a'''-.-  :^.^*^    rvilu,  :•' 

M  nlwil.  ."fj".-.'".  ill  1.1m   mriiii>'"  .-   . 

M'porlu'aTiMl,    <|.  roi'iposition     of  Nl 

fat  l>y.  fiir.T  hflT^d  mouMiii.r  .  ».    i   .■ 

VeMli'  for  iMnliii"  vifh,  ill'i^  tu<'Iiiii}i  kofil.  :"  r,  ':'  ■-  •. 

tratrt!  and  'Iit.t  ii:-'I,  2.".1  -  .mm!  'li-sfii-    ♦!.  :■■»  • 

>   I    iV  i<  ■,    ,  ^'t'^M•ll*.  -.^r  (»\mK-    .nil'   -u  II  111*!!:!:*-  I      :i'i'<                ■;  . 

Sjf. !,";.■  ■  (  ■«;,    '    )|iij  f  nr'iii      .'iinl    ■  li.  .|ii-  jil;;  U'  !   ^Vli'k   •  ■■■,     ;«.  ■ 

'.'   i)i'ii.r  .'iiM'  I't.    2f»                    i  rvw  11.  I'l'ii.ii       l;^:•<      i;- 

M('t»  !  iinli  t;|,  ii;  v,a.\     .'>7'*         '  ill.-.  ;  f«r 

!.-"'.onr.-     i.!)f  lIi.T    :-.{>pai  :it'.i<  I  «•!/«•.-  '>l"  ni.-k"  i-v-.    ■. 

f'ir      *.:.'>-r-;tH   i     .ii'i     di  -  i  <li:ir;.   t("-i>t:.'-  fff.  'W 

.•>'r,|)r  «!.      i'— Is                                 !  «  ll-'li- 1.'. <1  i- .'.:»!  :r»"j   ••"     (.  > 

♦:'■-!  ;i-.*    '1.  as  a  i-.     "lial  fo?'  • '.^ajuK::''*!!  i.i.  -j.u, 

■  ■.»-i''!i-^.  .s                             '  uiri;.".-.!  'ji'iiii-"  :i>  \i'".-'v   I'j 
t- »n;i'ji.i  <M.    '"  .-■.){.'!•.   1  l!» 
tii:  "  if':-!  Mrc  .'!*,  .''7     'i<  *Wi-'iiii  p..liii-t>il       ■ii'^rln  ii   .-  .',■•« 

IIK"     |iiv;-?ii.i-_;    <'liy  llli'tJl«'M  0-'  ."  L   < 

■  .  ■■■ill^r.  iVdUi  <»lrif  ;.«  M',    Is  *-»:•.:.    ;»r'  l.;«i  ;il  i<   -        , 
,  .  li>   .^  ■    •_'!'  \h^■  {--.M    '.■-:■•..    /■. 

s   I.J.il.'x  ••i'.  '2\*  Sr'>«  k-.Nua|»,  Ui"iji"*^  iiHi*  ■«     ji' 

^|'«"  I'i-  :.ia\ily  ■ -f,  '.':«  in.-.  'J'l.' 

:  ii'l      ■.';  .■     a  \VM  »,  im  !tii:«j  ]>oi'i*  ^■.ilii:.*'';«|i  *''^v.  *»':» 

<  »     »    I.      ni;-'-  <if,  ;>  S'.iijK  f«M' inl«  tl  i"ili  ■ -•'I'-n  • 

-li'l      '  i;.    ■  ■      \r':\-       \'t\\'     llirlli'    !  :,n\^ 

»     111'  (.f    |'!.nTm''s  -W",   iinl  tlii'ir  >;  an -:(-}»,   1  Sl« 

vnuir  "f  ■  ■..i/.',i.i!i.r    -,Ms  >K  1  •»»;/ :'»ft  <oa]i     I'll.    <-!:* 

.ii -I    I  .ai'L':'!'"   :•«.  !i>,  tli«    irt-Iiin-j  Sfray^t'ji-f  >als-.   l:U 

:  ••  mI  «ii"  Mrx'!!!'*;  o''.   ;ircl  f  In.  ::*  Sir'j»('''r.    sosif*.    ill.i»trati*'!     aii- 

i:i;,' n.j"    'I   i.'(.;i;;.'ali;  /,  "pn  <<.'.-'i!.n.Ml,    If'O.  4.''l 
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Stiiinz*?    (Tiit4*lnn<r     inacliiiK*.     illus-  '  Siificrlicati'd  sti'iiin,  ;»«lvaiit.i^M  s  of  ::.i- 

tr:iri»il  mu\  (U*>*tTO#f(l.  27M-270  I      ponifii  ;ition  hv,  «?.') 

SnUlve.  u«.»2  •  8vk<'T»'>  i»:\f«*iit  wi<'k-<Mit'iiit»  mihtiisic, 

iv>rainlii;r  of  glvoorin  from,;      illiistrntiMl     ami     df.*-iilu'M,     ;">>»»_ 

:;n)-;ii4        '  j     582 

iJtilizutioii  of,  .^Hs-.^io  I  Svnipy  j»liosj»lion<^  acM,  r.»|.)r    roju- 

Suuar.  •'olution  of,  as  a  lUIIiij;  matt'-  [      tions  upon  riils  l»y,  07,  s^< 

rial.   122  I  Szckj«/>,  •K-currfiV!- of,  174 
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'•i  •.li-hih;^  Tal-  aii«l  o'lU  w'th,  i 

<ol'  /    i.»:irtioMS    upon  oil  l»y,  ' 

:•»;  '    i 

■!<c<>M»pi)'it"ou      of     lU'Titral 

■  i.  I.-, •dull  of,  ['..  a  fat  or  oil, 
lr,_>  i 

-.' i<»i'riI',MJi')»i     n{*     flu*    fats 
u  fii.  Mi.'i  -i!'>sr'(|!;<i;t    i\\.<-  , 
■ii.'.i'ion  of  tin*  f.ittv  at'id<,  . 
.■,_'..  I ; -J  I 

u-r-\-rj  .."f  lairv '.>ils  ^vitll.  >:•. 


SzeksA.  '.K'(*\nT»'n«.i:  of,  174 
so'la  sujiply  from,  174 


T 


'111 


1-1    t  i',   Mk  lili'in'irintr,  ."iO  j 

>  /.  i  I  r.-ii'icrinvT  tjil'.ow. 
Ill  ■  i 

*N.;i;  '..    ;«^ii-    I'  id.    ivl':ii-.iiiir   fats  an-.) 
'■        ■         .  ■•  I 

^    !  .'.:  VI-  .i.r'   Al'i-I't   lahr^^.    17:.^    Kt        ! 

*^■  ;i.!':v.i-. -•»!!,   ,- >M-(  0,  <li:irH''tfrl>ii«>, 

.■■I'l      ■-«■.-    <if.     1  ,»,^.      i  .")ti 

."  •  I'  '-tiii  iMir.i.\-.-o;ip.  .'I'irj 

<ainp'ior-.si>aj»s.  rj2,'> 
st.ip|jur--:'^;ip.  'f'?.'} 

•  ■■'liji'.'-N.iaj!,  oiTi 
i:<iolit)i('l-.«»iin]i.  ."••j?,') 

^ulphur-soap.  ."ji.") 
V  iif  yii«*-  ioap,  .")24 
-:ilpliur-so.tp.  .'>2" 

♦  11  >.  Ipliur-sonp.  ■»2r> 
•/iu'-  -^ali' yli<*-:;«.»ap,  024 
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AIJLE  for  potash  at^l  liun-  oalr-n- 
iHtion:^   in  caubticizinu'  potash, 

for  tlu"  i'oiuparison  (»f  Haunn^'s 
(h'jrree^  wiili  tho>c»of  Twadvik*. 
with  «p»»oifio  «:r4ivitit»s  an*  I 
>tat4Mn»'nt  of  the  pcrctrnfairp  in 
s«.-]a  and  potash  ly«'ri  at  ,"*}«  F., 
2^5'),  2;U  * 

♦iivinii  tli»'  consent  <tt  si.nhi  and 
potash  l\t'  in  Kilo^oininU'S 
arvordinj;  to  d<'<^n*»s  liaunie, 
'-'4«> 

«Tivinif  the  <'ont<  nr  cl'  >«»iution«  of 
soda  and   potash   a«iordiii«;    to 
dcirri'cs  of  U.iuTue,  •2.12 

of  unalvsrs  of  ,Mar--  ilh'S-»;oap«, 

of  pun   ]»Mlni-«Ml  ""oaps,  J)22 
of  reNiii-.-ivnps,  :;.'5i 
of  rcHk  s.ilt,  2W5,  217 
of  b*dia\ior  (A'  nii\*;in's  of  palm- 
itic ai'tl  stt'arir  aci  I  .  '.'■'*,  'H 
of  tlejrrr*.:  of  liardr*--;-  in  ^oap  >o- 

Jutions.  21 1 
of  io<lin«'  I'onihiuttlt.u."    vitli  oils, 

of  prr(M'T>ta<jr<'  of  water,  ilirt,  ami 

ncutrai    t::r   iii    p>liu-niN,    and 

the    coniri'aliutf    i».»Mit    of   \h\- 

fattv  acids  ol^i.ainrd  iVom  tluMU, 

\::\\  1,S2 
(»t   K'aetiC'US  of  oil>  a''«'Ordiu;;  to 

(■ra<'<--«.  alvert.    10 1 
of  n-sult^  o'ltaiueil  l^y  te-stiu;;  fats 

and  *y\\>  Avith  j^hu'ial  "n't.  tie  a<'id, 

s.S 
of  sp4«  ific;!v.i\i?y  o»  -..diiini  ehlo- 

ridi*  solution^    -.I  *< 
of  the  a''tual  p<-v  •••••it--,  of  porliuni 

oxides   ar(M»ruiiiii    to   Ki»;£lis!i. 

French,  and  (o  rraan  de<rnv«'. 

1  St; 
of  tln^  aualv^is  t,\  .  ik  dii  o  waters 

of  American  Im  .c-.  1  72 
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